













This thesis has been submitted in fulfilment of the requirements for a postgraduate degree 
(e.g. PhD, MPhil, DClinPsychol) at the University of Edinburgh. Please note the following 
terms and conditions of use: 
 
This work is protected by copyright and other intellectual property rights, which are 
retained by the thesis author, unless otherwise stated. 
A copy can be downloaded for personal non-commercial research or study, without 
prior permission or charge. 
This thesis cannot be reproduced or quoted extensively from without first obtaining 
permission in writing from the author. 
The content must not be changed in any way or sold commercially in any format or 
medium without the formal permission of the author. 
When referring to this work, full bibliographic details including the author, title, 














































































































































	 	 Nicholas	Ventham	 	 	
	
	




































































































































































































































































































































































































































































































































































































































































































































































































































































































CD Standardised rate ra-o (SRR) 
= 0.98 (95% CI 0.78-12.5)
General popula-on SRR = 
0.87 (CI 0.86-0.87)
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































0.1	 100	 0.000171	 0.4	
0.2	 100	 0.003715	 0.8	
0.3	 100	 0.051914	 1.2	
0.5	 100	 2.767155	 2	
0.6	 100	 10.85059	 2.4	
0.7	 100	 29.01307	 2.8	
0.8	 100	 55.10669	 3.2	
0.9	 100	 79.09058	 3.6	
1	 100	 93.19707	 4	
1.5	 100	 99.99995	 6	





































































































































































































































Females	(%)	 58	(47.9)	 51	(42.9)	 39	(52.7)	 59	(50.4)	
Smoking	
status	
Current	 53	 13	 17	 24	
Ex	 29	 45	 17	 32	
Never	 39	 58	 40	 56	

































































































cg17501210 chr6	 RPS6KA2	 -0.08	 2.71E-22	 1.22E-16	
cg18608055 chr19	 SBNO2	 -0.07	 2.02E-20	 4.53E-15	
cg16936953 chr17	 VMP1	 -0.09	 1.33E-19	 1.99E-14	
cg09349128 chr22	 NA	 -0.04	 3.11E-19	 3.48E-14	
cg25114611 chr6	 NA	 -0.04	 1.10E-18	 8.79E-14	
cg12170787 chr19	 SBNO2	 -0.04	 1.18E-18	 8.79E-14	
cg12992827 chr3	 NA	 -0.06	 6.26E-18	 4.01E-13	
cg19821297 chr19	 NA	 -0.06	 3.66E-17	 1.98E-12	
cg12054453 chr17	 VMP1	 -0.07	 3.98E-17	 1.98E-12	
cg01059398 chr3	 TNFSF10	 -0.05	 1.59E-16	 7.13E-12	
cg26470501 chr19	 BCL3	 -0.03	 5.79E-16	 2.29E-11	
cg07398517 chr3	 NA	 -0.04	 6.14E-16	 2.29E-11	
cg26804423 chr7	 ICA1	 0.04	 6.84E-16	 2.36E-11	
































VMP1	 Body	 17	 -0.09	 5.96E-14	 1150	 4	
IBD,	CD,	
UC	
WDR8	 Body	 1	 0.03	 9.76E-08	 1943	 3	
IBD,	CD,	
UC	
NA	 IGR	 1	 0.04	 1.83E-07	 1997	 3	 IBD	
ITGB2	 5'UTR	 21	 0.04	 3.28E-05	 623	 3	 IBD,	CD	




















































































































































Type	 Probe	ID	 Ch	 Position	 Gene	Locus	 Δβ	 Δβ	 p	value	 p	value	
Known	
Locus	 cg05951221	 2	 233284402	 ALPPL2	 -13.2	 -11.34	 9.80E-30	 5.04E-34	
Known	
Locus	 cg01940273	 2	 233284934	 ALPPL2	 -12.7	 -8.46	 2.33E-28	 1.67E-29	
Known	
Locus	 cg21566642	 2	 233284661	 ALPPL2	 -17.6	 -8.77	 1.10E-25	 2.52E-33	
Known	
Locus	 cg05575921	 5	 373378	 AHRR	 -27.8	 -13.14	 8.65E-25	 2.13E-37	
Known	
Locus	 cg06126421	 6	 30720080	 IER3	 -12.5	 -10.01	 1.11E-22	 2.44E-27	
Known	
Locus	 cg03636183	 19	 17000585	 F2RL3	 -13.4	 -8.44	 2.78E-19	 1.49E-26	
Known	
Locus	 cg21161138	 5	 399360	 AHRR	 -8.7	 -4.92	 1.04E-14	 2.48E-16	
Known	
Locus	 cg06644428	 2	 233284112	 ALPPL2	 -4.4	 -2.38	 3.17E-14	 1.97E-07	
Known	















cg15342087	 6	 30720209	 IER3	 -4	 -2.16	 1.49E-10	 1.95E-06	
Known	
Locus	 cg25648203	 5	 395444	 AHRR	 -6.7	 -3.02	 4.81E-10	 2.57E-11	
Known	
Locus	 cg23480021	 3	 22412746	
ZNF385





cg13193840	 2	 233285289	 ALPPL2	 -2.8	 -1.28	 5.54E-08	 0.00042	
New	
locus	 cg22717080	 6	 166959505	
RPS6KA














locus	 cg11660018	 11	 86510915	 PRSS23	 -5.6	 -4.04	 2.66E-07	 2.00E-11	
Known	





cg02657160	 3	 98311063	 CPOX	 -2.6	 NA	 1.23E-06	 NA	
New	
locus	 cg20295214	 1	 206226794	 AVPR1B	 -2.4	 -2.74	 1.69E-06	 1.04E-13	
Known	
Locus	 cg21611682	 11	 68138269	 LRP5	 -4.1	 -3.01	 4.12E-06	 1.43E-12	
Known	
Locus	 cg27241845	 2	 233250370	 (ALPP)	 -7	 -3.19	 5.48E-06	 4.53E-09	
New	
locus	 cg03547355	 1	 227003060	 (PSEN2)	 -2.6	 -0.94	 1.28E-05	 0.01837	
New	
locus	 cg02451831	 7	 26578098	
KIAA008
7	 -3.2	 -1.38	 1.34E-05	 0.01598	
Known	
Locus	 cg25189904	 1	 68299493	 GNG12		 -7.9	 -6.16	 1.97E-05	 4.24E-15	
Known	
Locus	 cg03991871	 5	 368447	 AHRR	 -6.2	 -3.21	 2.34E-05	 4.55E-09	
New	
locus	 cg23079012	 2	 8343710	
LINC002







































































GO:0080134	 47	 1293	 regulation	of	response	to	stress	 1.27E-07	 0.003	
GO:0048518	 119	 4815	 positive	regulation	of	biological	process	 3.41E-07	 0.003	
GO:0044763	 213	 10900	 single-organism	cellular	process	 8.02E-07	 0.005	
GO:0044699	 227	 11972	 single-organism	process	 1.02E-06	 0.005	
GO:0009607	 32	 816	 response	to	biotic	stimulus	 1.61E-06	 0.005	
GO:0001775	 34	 853	 cell	activation	 1.70E-06	 0.005	
GO:0002252	 29	 675	 immune	effector	process	 1.93E-06	 0.005	
GO:0048583	 86	 3212	 regulation	of	response	to	stimulus	 2.38E-06	 0.005	
GO:0048522	 104	 4164	 positive	regulation	of	cellular	process	 2.50E-06	 0.005	
GO:0051179	 120	 5016	 localization	 2.59E-06	 0.005	
GO:0031347	 29	 699	 regulation	of	defense	response	 2.80E-06	 0.005	
GO:0002376	 66	 2336	 immune	system	process	 3.56E-06	 0.006	
GO:0043207	 30	 783	 response	to	external	biotic	stimulus	 5.01E-06	 0.007	
GO:0051707	 30	 783	 response	to	other	organism	 5.01E-06	 0.007	
GO:0002366	 13	 171	 leukocyte	activation	in	immune	response	 5.27E-06	 0.007	
GO:0045321	 27	 635	 leukocyte	activation	 5.86E-06	 0.007	
GO:0002263	 13	 173	 cell	activation	involved	in	immune	response	 6.12E-06	 0.007	
GO:0002682	 44	 1365	 regulation	of	immune	system	process	 1.11E-05	 0.012	
GO:0006810	 99	 4044	 transport	 1.23E-05	 0.013	
GO:0051234	 101	 4156	 establishment	of	localization	 1.45E-05	 0.014	
GO:0070887	 67	 2444	 cellular	response	to	chemical	stimulus	 1.81E-05	 0.017	
GO:0006897	 24	 546	 endocytosis	 2.86E-05	 0.026	
GO:0030099	 17	 316	 myeloid	cell	differentiation	 3.18E-05	 0.027	
GO:0006952	 47	 1610	 defense	response	 3.27E-05	 0.027	
GO:0045638	 8	 77	 negative	regulation	of	myeloid	cell	diff	 3.93E-05	 0.031	
GO:0051049	 48	 1584	 regulation	of	transport	 4.45E-05	 0.034	
GO:0046632	 8	 75	 alpha-beta	T	cell	differentiation	 4.72E-05	 0.035	
GO:0009891	 49	 1645	 positive	regulation	of	biosynthetic	process	 5.25E-05	 0.037	
GO:0009611	 33	 950	 response	to	wounding	 6.13E-05	 0.040	
GO:0010646	 71	 2666	 regulation	of	cell	communication	 6.27E-05	 0.040	
GO:0050776	 31	 885	 regulation	of	immune	response	 6.40E-05	 0.040	
GO:0002684	 29	 818	 positive	regulation	of	immune	system		 6.41E-05	 0.040	
GO:0044422	 150	 7205	 organelle	part	 7.51E-05	 0.042	
GO:1902578	 89	 3663	 single-organism	localization	 7.54E-05	 0.042	
GO:0002521	 19	 413	 leukocyte	differentiation	 7.56E-05	 0.042	
GO:0044765	 86	 3512	 single-organism	transport	 7.67E-05	 0.042	
GO:0051641	 69	 2638	 cellular	localization	 7.72E-05	 0.042	
GO:0046637	 6	 43	 regulation	of	alpha-beta	T	cell	diff	 8.18E-05	 0.042	
GO:0048534	 27	 706	 Hematopoietic/lymphoid	development	 8.27E-05	 0.042	
GO:0016192	 39	 1186	 vesicle-mediated	transport	 8.42E-05	 0.042	
GO:0050896	 152	 7392	 response	to	stimulus	 8.59E-05	 0.042	
GO:0048771	 10	 132	 tissue	remodelling	 8.89E-05	 0.042	
GO:0033365	 27	 744	 protein	localization	to	organelle	 9.73E-05	 0.044	
GO:0050778	 23	 587	 positive	regulation	of	immune	response	 9.78E-05	 0.044	
GO:0002274	 10	 143	 myeloid	leukocyte	activation	 0.000103	 0.046	
GO:0009605	 61	 2303	 response	to	external	stimulus	 0.000108	 0.046	
GO:0045087	 32	 974	 innate	immune	response	 0.000109	 0.046	
GO:0009893	 80	 3185	 positive	regulation	of	metabolic	process	 0.000111	 0.046	
GO:0002697	 17	 371	 regulation	of	immune	effector	process	 0.000115	 0.046	
GO:0006955	 42	 1454	 immune	response	 0.000117	 0.046	
GO:0023051	 69	 2620	 regulation	of	signalling	 0.00012	 0.046	
GO:0032101	 27	 763	 regulation	of	response	to	external	stimulus	 0.00012	 0.046	
GO:1903707	 9	 119	 negative	regulation	of	hemopoiesis	 0.000123	 0.046	


































































































































































































































































































































	 IBD	(n=130)	 Control	(n=101)	 p	Value	
Female	(%)	 51	(50.5%)	 47	(36.2%)	 0.3◊	




C-Reactive	Protein	 8.5	(3-33.5)	 2	(1-4.5)	 1.7e-05†	
Albumin	 34	(26.3-38)	 41	(38-43)	 2.3e-07†	


























RPS6KA2	 0.89	 0.86	 0.92	 2.2e-16	
IGTB2	 0.8	 0.73	 0.85	 2.2e-16	
TXK	 0.8	 0.71	 0.86	 2.2e-16	
VMP1	 0.55	 0.43	 0.66	 1.2e-12	















































1	 cg17501210	 chr6	 RPS6KA2	 -0.09	 3.82E-19	 	 2	 -0.11	 1.0E-09	
2	 cg18608055	 chr19	 SBNO2	 -0.08	 1.00E-16	 	 29	 -0.14	 7.5E-05	
6	 cg09349128	 chr22	 NA	 -0.05	 7.82E-13	 	 20	 -0.06	 6.3E-05	
3	 cg12170787	 chr19	 SBNO2	 -0.05	 2.91E-14	 	 39	 -0.11	 1.9E-04	
5	 cg16936953	 chr17	 VMP1	 -0.10	 1.19E-13	 	 4	 -0.16	 3.0E-08	
7	 cg12992827	 chr3	 NA	 -0.06	 7.74E-11	 	 3	 -0.10	 2.4E-08	
12	 cg25114611	 chr6	 NA	 -0.04	 6.84E-09	 	 102	 -0.04	 1.3E-03	
10	 cg02448796	 chr1	 KCNAB2	 0.05	 2.98E-09	 	 2005	 0.05	 7.7E-02	
4	 cg12054453	 chr17	 VMP1	 -0.09	 1.15E-13	 	 1	 -0.13	 8.9E-10	
21	 cg07398517	 chr3	 NA	 -0.04	 3.40E-08	 	 27	 -0.06	 7.4E-05	
19	 cg13619623	 chr7	 BBS9	 0.04	 2.31E-08	 	 13925	 0.03	 3.2E-01	
65	 cg16724148	 chr1	 AGL	 0.03	 1.47E-06	 	 45887	 0.01	 5.2E-01	
16	 cg26804423	 chr7	 ICA1	 0.04	 1.25E-08	 	 13175	 0.03	 3.1E-01	
17	 cg19821297	 chr19	 NA	 -0.05	 1.83E-08	 	 9	 -0.08	 9.2E-06	
60	 cg22959742	 chr10	 FRMD4A	 0.04	 1.08E-06	 	 6879	 0.04	 2.1E-01	
13	 cg03546163	 chr6	 FKBP5	 -0.07	 6.84E-09	 	 59	 -0.08	 6.0E-04	
64	 cg01059398	 chr3	 TNFSF10	 -0.04	 1.44E-06	 	 12	 -0.07	 1.2E-05	
25	 cg26955383	 chr10	 CALHM1	 0.04	 4.04E-08	 	 38423	 0.01	 4.9E-01	
32	 cg10636246	 chr1	 AIM2	 -0.04	 1.41E-07	 	 1736	 -0.05	 6.7E-02	































Females	(%)	 68	(57)	 74	(62)	 65	(66)	
Smoking	
status	
































































































































































































































CHR	 SNP	 UNADJ	 GC	 BONF	
20	 rs1009737	 2.98E-06	 2.34E-05	 0.999	
16	 rs9926160	 5.87E-06	 4.10E-05	 1	
16	 rs9930603	 6.66E-06	 4.55E-05	 1	
9	 rs7875833	 1.65E-05	 9.62E-05	 1	
18	 kgp225519	 1.69E-05	 9.82E-05	 1	
16	 rs12709171	 1.78E-05	 0.000103	 1	
1	 rs6691048	 1.85E-05	 0.000106	 1	
1	 rs1894702	 1.85E-05	 0.000106	 1	
4	 rs724454	 2.32E-05	 0.000128	 1	
15	 rs2342120	 3.06E-05	 0.000161	 1	
18	 rs4530229	 3.23E-05	 0.000168	 1	
4	 rs17030327	 4.12E-05	 0.000206	 1	
16	 rs2346254	 4.61E-05	 0.000226	 1	
14	 exm-rs8022503	 5.37E-05	 0.000256	 1	
1	 rs2205895	 5.96E-05	 0.000279	 1	
1	 rs6028	 6.15E-05	 0.000286	 1	
6	 rs946351	 6.19E-05	 0.000288	 1	
23	 exm2268471	 6.30E-05	 0.000292	 1	
6	 rs3806095	 6.82E-05	 0.000312	 1	
3	 rs1461820	 7.08E-05	 0.000322	 1	
14	 rs2178785	 7.84E-05	 0.00035	 1	
20	 rs1381100	 7.99E-05	 0.000356	 1	
23	 rs5971983	 8.03E-05	 0.000357	 1	
6	 rs7764657	 8.35E-05	 0.000369	 1	
3	 rs7646881	 8.59E-05	 0.000378	 1	
18	 rs1561823	 8.64E-05	 0.00038	 1	
23	 rs4421510	 0.000102	 0.000436	 1	
15	 rs12899976	 0.000105	 0.000446	 1	
5	 exm-rs31489	 0.00012	 0.000498	 1	

































rs17015259	 chr1	 209982923	 cg26035071	 516	 0.00E+00	 5.80E-302	
rs17266366	 chr6	 157199844	 cg23603995	 1196	 0.00E+00	 5.80E-302	
rs11239157	 chr10	 45078170	 cg02113055	 5650	 0.00E+00	 5.80E-302	
rs9535274	 chr13	 50194394	 cg08779649	 -160	 0.00E+00	 5.80E-302	
kgp10984609	 chr17	 43657257	 cg22968622	 -6322	 0.00E+00	 5.80E-302	
exm1331231	 chr17	 44248837	 cg22968622	 585258	 0.00E+00	 5.80E-302	
exm2253037	 chr17	 44249096	 cg22968622	 585517	 0.00E+00	 5.80E-302	
rs17585974	 chr17	 44249199	 cg22968622	 585620	 0.00E+00	 5.80E-302	
kgp10190983	 chr17	 44288281	 cg22968622	 624702	 0.00E+00	 5.80E-302	
rs2957297	 chr17	 44368212	 cg22968622	 704633	 0.00E+00	 5.80E-302	
rs12974071	 chr19	 41641134	 cg20242889	 323297	 4.6E-302	 1.13E-295	
rs1044516	 chr1	 209959614	 cg26035071	 -22793	 3.5E-299	 8.00E-293	
rs877707	 chr4	 7792662	 cg25817503	 4320	 5.2E-299	 1.16E-292	
rs4963867	 chr12	 25454578	 cg25134647	 -412	 3.0E-292	 6.37E-286	
rs1044013	 chr1	 154243115	 cg14859874	 4850	 1.6E-284	 3.22E-278	
rs652243	 chr11	 107470916	 cg22355889	 9331	 1.6E-283	 2.98E-277	
rs1939900	 chr11	 107471983	 cg22355889	 10398	 1.6E-283	 2.98E-277	
exm2271812	 chr12	 129288534	 cg09035930	 6477	 8.8E-277	 1.60E-270	
rs7611945	 chr3	 125677514	 cg05084668	 22133	 1.1E-271	 1.97E-265	








































snps	 SNP	chr	 SNP	pos	 Meth	Probe	 meQTL_dist	
	 pvalue	 FDR	
exm1617809	 22	 46644177	 cg10231785	 -48263	 	 3.74E-20	 6.19E-14	
exm-rs9261403	 6	 30069525	 cg23934075	 135828	 	 6.91E-21	 1.14E-13	
rs16995069	 22	 46643774	 cg10231785	 -48666	 	 9.76E-19	 8.09E-13	
kgp8465547	 22	 46614274	 cg10231785	 -78166	 	 9.99E-18	 5.52E-12	
exm-rs3891157	 6	 29988439	 cg23934075	 54742	 	 1.76E-16	 5.78E-10	
exm-rs7770505	 6	 30028913	 cg23934075	 95216	 	 1.76E-16	 5.78E-10	
exm-rs9261285	 6	 30036083	 cg23934075	 102386	 	 1.76E-16	 5.78E-10	
exm-rs6923832	 6	 30062058	 cg23934075	 128361	 	 1.76E-16	 5.78E-10	
exm-rs9261257	 6	 30022425	 cg23934075	 88728	 	 2.54E-16	 6.96E-10	
exm1617795	 22	 46643023	 cg10231785	 -49417	 	 2.04E-15	 8.44E-10	
exm-rs9260934	 6	 29957982	 cg23934075	 24285	 	 2.11E-15	 4.95E-09	
rs16995069	 22	 46643774	 cg07012999	 -48672	 	 2.01E-14	 6.65E-09	
rs3796352	 3	 52913279	 cg24616795	 -119612	 	 2.18E-15	 9.34E-09	
rs17331151	 3	 52844534	 cg24616795	 -188357	 	 4.14E-14	 6.29E-08	
exm2256083	 3	 52551010	 cg24616795	 -481881	 	 4.41E-14	 6.29E-08	
exm-rs6923856	 6	 29967529	 cg23934075	 33832	 	 5.79E-14	 9.63E-08	
exm-rs7758512	 6	 29970589	 cg23934075	 36892	 	 9.36E-14	 9.63E-08	
exm-rs6905157	 6	 29971548	 cg23934075	 37851	 	 9.36E-14	 9.63E-08	
exm-rs6926792	 6	 29985849	 cg23934075	 52152	 	 9.36E-14	 9.63E-08	

































SYMBOL	 CHR	 beta	 p	value	 FDR	
exm535799	 ILMN_1697499	 HLA-DRB5	 6	 -5.52	 2.91E-60	 1.84E-53	
rs8676	 ILMN_2399463	 VAV3	 1	 -1.49	 1.96E-33	 6.19E-27	
rs11150882	 ILMN_1707137	 C17orf97	 17	 -0.80	 3.45E-32	 7.27E-26	
rs9271170	 ILMN_1715169	 HLA-DRB1	 6	 -3.01	 7.50E-30	 9.81E-24	
rs7143764	 ILMN_1798177	 CHURC1	 14	 -1.50	 7.76E-30	 9.81E-24	
exm-
rs3135388	 ILMN_1697499	 HLA-DRB5	 6	 -3.88	 1.08E-28	 9.77E-23	
rs3129889	 ILMN_1697499	 HLA-DRB5	 6	 -3.88	 1.08E-28	 9.77E-23	
rs14139	 ILMN_1753164	 IPO8	 12	 -0.60	 1.41E-27	 1.11E-21	
rs10760117	 ILMN_3236498	 LOC253039	 9	 -0.80	 1.77E-27	 1.25E-21	
rs9270986	 ILMN_1697499	 HLA-DRB5	 6	 -3.90	 4.77E-27	 2.74E-21	
exm-
rs9271366	 ILMN_1697499	 HLA-DRB5	 6	 -3.90	 4.77E-27	 2.74E-21	
rs11150882	 ILMN_1713803	 C17orf97	 17	 -0.48	 5.30E-27	 2.79E-21	
rs521802	 ILMN_2209115	 MAK	 6	 -0.73	 1.35E-26	 6.58E-21	
rs7316477	 ILMN_1753164	 IPO8	 12	 -0.60	 2.52E-26	 1.06E-20	
rs6487927	 ILMN_1753164	 IPO8	 12	 -0.60	 2.52E-26	 1.06E-20	
rs3135005	 ILMN_1697499	 HLA-DRB5	 6	 -3.52	 3.34E-26	 1.26E-20	
rs11158568	 ILMN_1798177	 CHURC1	 14	 -1.49	 3.38E-26	 1.26E-20	
rs10771752	 ILMN_1753164	 IPO8	 12	 -0.60	 3.58E-26	 1.26E-20	
rs7197	 ILMN_1697499	 HLA-DRB5	 6	 -3.47	 3.96E-26	 1.32E-20	





















SYMBOL	 CHR	 beta	 p	value	 FDR	
rs118774	 ILMN_1654663	 LOC642843	 17	 1.11	 2.69E-20	 1.70E-13	
rs1841955	 ILMN_1668521	 LIM2	 19	 1.01	 1.34E-18	 4.23E-12	
rs16913885	 ILMN_1747911	 CDC2	 10	 1.43	 1.76E-16	 3.71E-10	
rs1530947	 ILMN_1774336	 POLE2	 14	 1.42	 1.06E-13	 1.67E-07	
rs11063582	 ILMN_1670353	 RAD51AP1	 12	 0.53	 2.15E-12	 2.58E-06	
rs12809264	 ILMN_1700337	 TROAP	 12	 0.93	 2.81E-12	 2.58E-06	
rs1569579	 ILMN_1720114	 GMNN	 6	 1.26	 2.85E-12	 2.58E-06	
rs2214526	 ILMN_1700337	 TROAP	 12	 0.91	 4.39E-12	 3.47E-06	
rs4888984	 ILMN_1720526	 CENPN	 16	 1.56	 9.62E-12	 6.28E-06	
rs3788994	 ILMN_1720114	 GMNN	 6	 1.22	 9.93E-12	 6.28E-06	
rs2071917	 ILMN_1732198	 UTS2	 1	 0.48	 1.62E-11	 9.30E-06	
rs4733058	 ILMN_1673673	 PBK	 8	 0.69	 2.30E-11	 1.15E-05	
rs4545047	 ILMN_1673673	 PBK	 8	 0.68	 2.36E-11	 1.15E-05	
rs11778759	 ILMN_1673673	 PBK	 8	 0.68	 2.84E-11	 1.28E-05	
rs6598008	 ILMN_1711032	 IFITM5	 11	 0.43	 4.55E-11	 1.84E-05	
rs7927267	 ILMN_1711032	 IFITM5	 11	 0.43	 4.65E-11	 1.84E-05	
rs11754578	 ILMN_1720114	 GMNN	 6	 0.60	 5.58E-11	 2.08E-05	
rs3774473	 ILMN_1767523	 IL17RB	 3	 0.47	 7.37E-11	 2.59E-05	
rs6542248	 ILMN_2202948	 BUB1	 2	 1.26	 2.31E-10	 7.68E-05	


















































cg16936953	 17	 VMP1	 -0.09	 1.3E-19	 6.0E-14	 3	 rs8078424	 2.9E-07	 8.8E-05	 265	
cg12054453	 17	 VMP1	 -0.07	 4.0E-17	 1.8E-11	 9	 rs8078424	 4.4E-07	 1.2E-04	 284	
cg18942579	 17	 VMP1	 -0.05	 1.2E-15	 5.2E-10	 14	 rs10853015	 3.1E-07	 9.4E-05	 267	
cg02448796	 1	 KCNAB2	 0.04	 1.5E-14	 6.9E-09	 18	 rs546526	 2.2E-13	 2.5E-10	 71	
cg12582317	 17	 NA	 0.05	 5.7E-14	 2.5E-08	 20	 rs886926	 7.4E-35	 1.0E-30	 6	
cg16724148	 1	 AGL	 0.03	 1.2E-13	 5.4E-08	 22	 rs2640911	 3.4E-24	 1.4E-20	 20	
cg01409343	 17	 VMP1	 -0.04	 3.4E-12	 1.5E-06	 45	 rs10853015	 9.1E-07	 2.3E-04	 322	
cg16755922	 17	 FOXK2	 0.04	 1.5E-11	 6.8E-06	 61	 rs11658011	 1.3E-08	 5.9E-06	 176	
cg27023597	 17	 MIR21	 -0.03	 1.6E-11	 7.4E-06	 62	 rs10853015	 9.0E-07	 2.3E-04	 320	
cg02508743	 8	 LYN	 0.03	 4.3E-11	 1.9E-05	 80	 rs2719236	 2.3E-08	 1.0E-05	 184	
cg24469729	 7	 HOXA3	 0.03	 5.3E-11	 2.4E-05	 82	 rs2465276	 7.1E-16	 1.3E-12	 45	
cg14722693	 8	 CSGALNACT1	 -0.03	 6.8E-11	 3.0E-05	 86	 rs10107533	 1.3E-07	 4.5E-05	 232	
cg24707889	 21	 ITGB2	 0.03	 7.3E-11	 3.3E-05	 88	 rs2070946	 2.6E-11	 2.0E-08	 108	
cg08423142	 15	 MYO1E	 -0.02	 7.7E-11	 3.4E-05	 89	 rs17236536	 2.1E-07	 6.7E-05	 252	
cg12807764	 5	 NA	 0.04	 1.1E-10	 4.9E-05	 95	 rs17106769	 3.4E-11	 2.5E-08	 110	
cg02719954	 8	 NA	 0.04	 1.2E-10	 5.5E-05	 97	 rs1438455	 7.8E-11	 5.6E-08	 114	
















































































rs10853015	 cg02782634	 7.3E-05	 VMP1	 0.038	 1.2E-10	 0.02	 1.8E-08	 0	
rs8078424	 cg16936953	 8.8E-05	 VMP1	 0.0007	 2.2E-13	 0.0006	 4.7E-10	 0	
rs10853015	 cg18942579	 9.4E-05	 VMP1	 1	 3.3E-15	 0.001	 4.8E-10	 1	
rs8078424	 cg12054453	 0.0001	 VMP1	 1	 6.7E-16	 0.001	 6.2E-10	 1	
rs8078424	 cg02782634	 0.0002	 VMP1	 1	 1.2E-10	 0.02	 1.8E-08	 1	
rs10853015	 cg27023597	 0.0002	 MIR21	 1	 4.0E-11	 0.02	 9.6E-09	 1	















































































rs2070946	 cg18663307	 1.2E-15	 ITGB2	 1	 4.9E-09	 0.004	 9.5E-20	 1	
rs9306118	 cg18663307	 4.6E-09	 ITGB2	 1	 4.9E-09	 0.2	 4.4E-12	 1	
rs2070946	 cg24707889	 1.9E-08	 ITGB2	 1	 3.2E-09	 0.04	 1.2E-12	 1	
rs9306118	 cg24707889	 8.8E-08	 ITGB2	 1	 3.2E-09	 0.2	 4.3E-11	 1	
rs2838738	 cg24707889	 2.1E-06	 ITGB2	 1	 3.2E-09	 0.2	 3.7E-10	 1	
rs2838738	 cg18663307	 6.9E-06	 ITGB2	 1	 4.9E-09	 0.2	 1.6E-09	 1	































































































































































































































































































































































































GAPDH	 TCATCTCTGCCCCCTCTGCT CGACGCCTGCTTCACCACCT 
TBP	 TGCCCGAAACGCCGAATATA TTTCTTGCTGCCAGTCTGGA 
SDHAP1	 AGGGCATCTGCTAAAGTTTCAGA GATTCCTCCCTGTGCTGCAA 
ACTB	 GCCAGCTCACCATGGATGAT AATCCTTCTGACCCATGCCC 
Target	Genes	 	 	
IGTB2	 AGGAGGAGCTGAGAGGAACAG CTGAGAGAGGACGCACCCG 
Pri-MiR21	 ATGGGCTGTCTGACATTTTGGTA CATTGGATATGGATGGTCAGATGA 
SBNO2	 CAAGATGGCGCCCGAAAC TGGAACAGCTTATCGTGGGT 
RPS6KA2	 GCCACCCTAAAAGTTCGGGA GGGGTGATTCACTTCTGCCA 
WRAP73	 AGTCAGTTCCTGGCAGTTGG ATGTTGTCGTTCCTTGTCGC 





























































































































	 CD	 UC	 IBD	 Control	
IBD	versus	
Control	
n	 22	 22	 44	 24	 	




























IlluminaID	 Gene	symbol	 logFC	 AveExpr	 P.Value	 Holm	adj.P.Val	
ILMN_1802808	 NA	 0.70	 13.03	 1.11E-08	 0.0005	
ILMN_1663160	 ZNF337	 -0.41	 8.91	 2.24E-08	 0.0011	
ILMN_1723846	 METTL21B	 -0.26	 7.83	 3.72E-08	 0.0017	
ILMN_1764577	 MFNG	 -0.41	 11.02	 6.73E-08	 0.0032	
ILMN_1708323	 ALAS2	 1.81	 10.38	 7.14E-08	 0.0033	
ILMN_1757872	 SGK223	 -0.52	 9.20	 8.10E-08	 0.0038	
ILMN_1651719	 MBTPS1	 -0.28	 9.74	 8.61E-08	 0.0040	
ILMN_1703565	 GLTSCR2	 -0.53	 12.98	 8.95E-08	 0.0042	
ILMN_3242883	 AGAP4	 -0.58	 9.47	 9.61E-08	 0.0045	
ILMN_1789338	 SORBS3	 -0.30	 7.88	 1.17E-07	 0.0055	
ILMN_1654946	 ZSCAN18	 -0.45	 9.15	 1.44E-07	 0.0068	
ILMN_1719204	 PRPF31	 -0.32	 9.59	 1.70E-07	 0.0080	
ILMN_1795428	 WDR59	 -0.32	 9.29	 1.75E-07	 0.0082	
ILMN_3240222	 SGK223	 -0.56	 9.87	 1.87E-07	 0.0087	
ILMN_1755843	 SLC26A8	 0.99	 8.74	 1.99E-07	 0.0093	
ILMN_1683178	 JAK2	 0.38	 8.48	 2.89E-07	 0.0135	
ILMN_1679324	 EIF1B	 0.54	 11.17	 3.12E-07	 0.0146	
ILMN_1766657	 STOM	 0.73	 11.15	 3.15E-07	 0.0147	





































































































TBP	 1	 0.08	 2	 0.06	 1	 0.012	 	 	
SADPH	 2	 0.09	 1	 0.07	 2	 0.015	 1	 0.007	
ACTB	 3	 0.11	 5	 0.08	 3	 0.02	 3	 0.01	
UBC	 4	 0.13	 3	 0.07	 5	 0.03	 2	 0.007	











Gran	 0.62	 1.57	 0.45	 1.52	 1.36	 0.46	 4.04	
PBMC	 0.46	 0.53	 0.28	 0.34	 1.62	 NA	 NA	
Pri-
miR21	
Gran	 4.72	 3.59	 2.56	 2.33	 1.85	 0.15	 22.18	
PBMC	 0.46	 0.54	 0.76	 2.2	 0.60	 NA	 NA	
ITGB2	
Gran	 0.03	 4.72	 0.01	 3.15	 4.72	 0.18	 124.56	




































































































































1	 56616	 DIABLO	 30	 3.628882	 0.009	
2	 80331	 DNAJC5	 38	 2.701339	 0.043	
3	 5265	 SERPINA1	 14	 4.457891	 0.006	
4	 1991	 ELANE	 59	 4.583397	 0	
5	 4353	 MPO	 66	 3.873013	 0	
6	 3082	 HGF	 12	 5.652254	 0.002	
7	 566	 AZU1	 13	 4.021772	 0.016	
8	 3674	 ITGA2B	 17	 4.495567	 0.004	
9	 1053	 CEBPE	 12	 3.682455	 0.032	
10	 966	 CD59	 46	 2.791665	 0.026	































































































































































































































































































































0.3	 142	 0.881	 0.765	 0.746	 0.243	
0.2	 116	 0.886	 0.765	 0.78	 0.229	
0.15	 95	 0.888	 0.776	 0.797	 0.215	
0.1	 65	 0.897	 0.8	 0.797	 0.201	
0.09	 57	 0.897	 0.824	 0.831	 0.174	
0.08	 45	 0.898	 0.8	 0.847	 0.181	
0.07	 42	 0.897	 0.8	 0.847	 0.181	
0.06	 30	 0.898	 0.812	 0.847	 0.174	
0.05	 22	 0.895	 0.812	 0.831	 0.181	
0.04	 13	 0.889	 0.812	 0.847	 0.174	
0.03	 10	 0.885	 0.788	 0.831	 0.194	
0.02	 5	 0.875	 0.788	 0.763	 0.222	































1	 6.18	 cg24971181	 chr8	 NA	 -0.003	 0.0001	 1	
2	 5.48	 cg22768358	 chr11	 ZBTB16	 0.02	 7.1E-12	 3.2E-06	
3	 5.03	 cg17501210	 chr6	 RPS6KA2	 -0.08	 2.7E-22	 1.2E-16	
4	 4.65	 cg25114611	 chr6	 NA	 -0.04	 1.1E-18	 4.9E-13	
5	 4.01	 cg26470501	 chr19	 BCL3	 -0.03	 5.8E-16	 2.6E-10	
6	 2.83	 ch.1.4690234F	 chr1	 LGALS8	 -0.002	 0.005	 1	
7	 2.80	 cg07012999	 chr22	 NA	 0.01	 0.005	 1	
8	 2.79	 cg23344935	 chr12	 PRR13	 -0.005	 0.019	 1	
9	 2.37	 cg16246188	 chr11	 ZBTB16	 0.01	 3.0E-09	 0.001	
10	 2.07	 cg04666911	 chr11	 LSP1	 0.02	 4.8E-08	 0.02	
11	 1.91	 cg20364632	 chr6	 NA	 -0.02	 7.6E-10	 0.0003	
12	 1.83	 cg09349128	 chr22	 NA	 -0.04	 3.1E-19	 1.4E-13	
13	 1.60	 cg17927096	 chr10	 NA	 -0.009	 0.0001	 1	
14	 1.43	 cg07242215	 chr4	 COX18	 -0.003	 0.001	 1	
15	 1.21	 cg26247646	 chr1	 KIF1B	 -0.02	 0.0003	 1	
16	 1.05	 cg24312865	 chr10	 PPP2R2D	 -0.003	 0.18	 1	
17	 0.81	 cg22881435	 chr8	 RAB11FIP1	 0.02	 1.1E-11	 4.9E-06	
18	 0.75	 cg07398517	 chr3	 NA	 -0.04	 6.1E-16	 2.8E-10	
19	 0.53	 cg09026415	 chr5	 TMEM161B	 -0.007	 0.0001	 1	
20	 0.47	 cg12582317	 chr17	 NA	 0.05	 5.7E-14	 2.5E-08	
21	 0.43	 cg01543300	 chr19	 TIMM13	 -0.004	 0.003	 1	
22	 0.23	 cg18877969	 chr2	 NMUR1	 -0.003	 0.009	 1	
23	 0.15	 cg20201143	 chr6	 SYNGAP1	 0.01	 1.9E-05	 1	
24	 0.12	 cg02716826	 chr9	 NA	 -0.04	 2.7E-15	 1.2E-09	
25	 0.11	 cg18589102	 chr10	 NA	 0.02	 0.004	 1	
26	 0.09	 cg07533100	 chr16	 NA	 -0.01	 0.12	 1	
27	 0.09	 cg08249698	 chr16	 RBFOX1	 -0.02	 1.6E-05	 1	
28	 0.07	 cg25653947	 chr8	 NA	 0.03	 2.6E-13	 1.2E-07	
29	 0.04	 cg23598089	 chr1	 ATP2B4	 0.03	 1.8E-08	 0.008	






























































































Female	(%)	 31	(50)	 36	(39.6)	 0.3	 42	(48.3)	 0.4*	
Follow	up	
length	




















	 Hazard	ratio	 95%	CI	lower	 95%	CI	upper	 P	value	
Surgery	(n=106,	events=	19)	
Consensus	Class	 1.5	 0.8	 3	 0.2	
CRP	 1	 0.99	 1.01	 0.9	
Albumin	 0.9	 0.86	 1.04	 0.3	
Age	 1	 0.97	 1.03	 0.9	
Male	sex	 2.3	 0.74	 6.93	 0.2	
Immunomodulator	(n=107,	n=83)	
Consensus	Class	 0.8	 0.62	 1.12	 0.2	
CRP	 1	 0.99	 1.01	 0.2	
Albumin	 0.9	 0.86	 0.95	 5.2E-5***	
Age	 1	 0.98	 1.01	 0.7	
Male	sex	 0.9	 0.56	 1.40	 0.6	
Escalation	of	therapy	(n=60,	events=28)	
Consensus	Class	 0.8	 0.41	 1.34	 0.3	
CRP	 1	 0.99	 1.01	 0.7	
Albumin	 0.9	 0.78	 0.92	 0.0001**	
Age	 1	 0.97	 1.04	 0.7	
Male	sex	 1.5	 0.60	 3.58	 0.4	
Emergency	admission	(n=100,	events=68)	
Consensus	Class	 1.2	 0.86	 1.7	 0.3	
CRP	 1	 0.998	 1.0072	 0.6	
Albumin	 0.9	 0.87	 0.96	 0.0007	
Age	 0.99	 0.98	 1.02	 0.7	



























































































































































miRNAs influence gene expression at the post-transcriptional
level, and may interfere with the process of transcription.58
Single nucleotide polymorphisms (SNPs) in pre-miRNA
sequences are rare, occurring in only 10% of all human
pre-miRNAs, and less than 1% of miRNAs have SNPs in their
functional seed region.53 Therefore functional mutations in
miRNAs are unlikely to be tolerated and negative selection may
occur at these loci.
miRNAs affect gene expression
It is estimated that miRNAs regulate more than 60% of protein
coding mRNAs.59 Each miRNA can target hundreds of mRNAs
resulting in mRNA destabilisation and/or inhibition of transla-
tion. Generally, the overall effect on target protein levels is
subtle and can be thought of as ‘fine-tuning’ of cellular mRNA
expression within a cell.60 61 The combinatorial targeting of
genes by miRNAs in this fashion makes them interesting thera-
peutic candidates that in theory may reduce resistance in dis-
eases such as cancer.62
miRNAs regulate important cellular functions such as differ-
entiation, proliferation, signal transduction and apoptosis and
exhibit highly specific regulated patterns of gene expression.63
A number of applications have been developed to predict
mRNA/miRNA interactions and aid in understanding specific
miRNA targets.64
miRNA regulation
At various stages in miRNA biogenesis, several factors can influ-
ence the development of the mature miRNA. Figure 2 depicts
the various steps of biogenesis that are subject to regulation.
These include regulation of transcription, cleavage of the stem
loop structures by Drosha and Dicer enzymes, editing as well as
regulation of miRNA turnover. The regulatory mechanisms
occurring at each stage have been reviewed elsewhere.18 65 Each
of these mechanisms acts as part of a signalling network that
modulates gene expression in response to cellular or environ-
mental changes.
miRNA gene regulatory networks
Over 5400 miRNAs have now been identified with each
miRNA possessing the ability to target multiple gene transcripts.
miRNAs are members of complex gene regulatory networks
(GRNs) and figure 3 summarises these GRNs, comprising of
feedback and feed-forward loops.66 67 69 Certain subcircuits are
evolutionarily favoured and are termed network motifs.67
Coordinated transcriptional and miRNA-mediated gene regula-
tion is a recurrent network motif and fortifies gene regulation in
mammalian genomes.66 Inflammation driven miRNA circuits
are described in the literature and examples include nuclear
factor-κB (NFκB) and hepatocyte nuclear factor-4α circuits.70 71
Within the NFκB circuitry, transient activation of Src oncopro-
tein triggers an NFκB mediated inflammatory response by
downregulating let-7a and upregulating its direct target interleu-
kin (IL)-6.70 This forms a stable positive feedback circuit across
many cell divisions.70 Similarly the hepatocyte nuclear factor-4α
circuit consists of miR-124, IL6R, STAT3, miR-24 and miR-629
and is essential for liver development and hepatocyte func-
tion.71 Several other examples of miRNAs involved in GRNs
are summarised in a recent review.72
Regulation of miRNAs through epigenetic mechanisms
Emerging evidence suggests miRNA expression can be regulated
by epigenetic mechanisms such as DNA methylation, histone
modifications and circular RNAs (circRNAs).73–76 DNA methy-
lation, the addition of methyl groups at CpG islands by DNA
methyltransferases (DNMTs), is associated with transcriptional
repression. Similarly, acetylation or deacetylation of histones
may alter transcriptional activity.77 The recently established
EpimiR database has collected 1974 regulations between 19
types of epigenetic modifications and 617 miRNAs across seven
species.78 Aberrant DNA methylation of miRNAs has been
demonstrated in various cancers, including lymphoid, gastric
Figure 1 Pubmed microRNA (miRNA) citations in Gastroenterology and
Inflammatory Bowel Diseases (IBD). Search terms used were as follows:
Gastroe terology: (miRNA OR MicroRNA) AND (Gastroenterology OR IBD
OR Inflammatory Bowel Disease OR Crohn’s Disease OR Ulcerative Colitis
OR Colon OR Stomach OR Intestine OR Oesophagus OR Oesophagus OR
Rectum) NOT mirna[author]; IBD: ( iRNA OR MicroRNA) AND (IBD OR
Inflammatory Bowel Disease OR Crohn’s Disease OR Ulcerative Colitis)
NOT mirna[author]; miRNA: (miRNA OR MicroRNA) NOT mirna[author];
Each search was run for print publication dates for each year from 2001 to
2014. Citations were normalised to the total number of Pubmed indexed
articles during the same time period (nb, the term microRNAwas
introduced in 2001).
Kalla R, et al. Gut 2015;64:504–517. doi:10.1136/gutjnl-2014-307891 505
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Cycle	Step	 Temp	 Time	 Cycles	




































































Pool	1	 5.17	 77.55	 7.25	 7.75	 2.499	
Pool	2	 6.96	 104.4	 5.39	 9.61	 2.501	
Pool	5	 4.9	 73.5	 7.64	 7.36	 2.496	
























































































sRNAbench microRNA=hsa species=human_g1k_v37 input=$inFile 













if [ ! -d $logSRB ]; then mkdir $logSRB; fi 
 
if [ ! -d $outDir ]; then mkdir $outDir; fi 
 
ls $inDir/*.fastq | xargs -i --max-procs 8 bash -c 
'inFile={};inBn=`basename $inFile`;inPath=`dirname $inFile`;echo 
Processing $inFile with sRNAbench;'\ 
 
'outSubdir='$outDir'/`echo $inBn | sed s/\\.fastq$//`;'\ 
 
'if [ ! -d $outSubdir ]; then mkdir $outSubdir; fi;'\ 
 
'sRNAbench microRNA=hsa species=human_g1k_v37 input=$inFile 


















































































Age	(median,	IQR)	 27	(20-29.5)	 30	(28.75-30.75)	 0.15	(Wilcox.test)	































































































	 logFC	 AveExpr	 t	 P.Value	
FDR	
adj.P.Val	 B	
hsa-miR-503-5p	 0.69	 1.97	 5.23	
9.13E-
05	 0.04	 1.56	
hsa-miR-223-5p	 0.50	 3.63	 4.63	 0.0003	 0.06	 0.51	
hsa-miR-542-3p	 0.48	 2.09	 4.05	 0.001	 0.11	 -0.55	
hsa-miR-574-3p	 0.63	 2.09	 3.99	 0.001	 0.11	 -0.66	
hsa-miR-3614-
5p	 0.59	 2.07	 3.61	 0.002	 0.19	 -1.37	
hsa-miR-182-5p	 1.13	 2.12	 3.42	 0.004	 0.20	 -1.72	
hsa-miR-455-5p	 -0.95	 1.97	 -3.42	 0.004	 0.20	 -1.73	
hsa-miR-3909	 0.36	 2.77	 3.27	 0.005	 0.24	 -2.02	
hsa-miR-26b-5p	 -0.28	 5.19	 -3.18	 0.006	 0.26	 -2.18	



































0.04	 0.002	 1	 0.8	 0.7	 0.5	
miR-
223-5p	



















3p	 1.29	 0.92	 3.51	 0.003	 0.7	 -3.95	
hsa-miR-30e-5p	 -0.34	 4.80	 -3.00	 0.009	 0.7	 -4.08	
hsa-miR-6726-
3p	 1.05	 1.68	 2.85	 0.013	 0.7	 -4.12	
hsa-miR-425-3p	 -0.39	 3.18	 -2.84	 0.013	 0.7	 -4.12	
hsa-miR-26a-5p	 -0.32	 6.40	 -2.80	 0.014	 0.7	 -4.13	
hsa-miR-26b-5p	 -0.34	 5.26	 -2.80	 0.014	 0.7	 -4.13	
hsa-miR-374a-
5p	 -0.34	 2.99	 -2.63	 0.020	 0.7	 -4.18	
hsa-miR-186-5p	 -0.38	 4.56	 -2.57	 0.022	 0.7	 -4.20	
hsa-miR-505-3p	 -0.32	 2.78	 -2.55	 0.023	 0.7	 -4.20	
hsa-miR-103a-















5p	 -1.06	 1.27	 -3.71	 0.002	 0.67	 -3.32	
hsa-miR-3176	 0.39	 1.73	 3.05	 0.01	 0.79	 -3.65	
hsa-miR-509-3-
5p	 -0.71	 0.59	 -2.90	 0.01	 0.79	 -3.73	
hsa-miR-21-3p	 0.34	 3.77	 2.78	 0.01	 0.79	 -3.79	
hsa-miR-424-3p	 0.32	 3.53	 2.78	 0.01	 0.79	 -3.79	
hsa-miR-2277-
5p	 0.42	 2.00	 2.71	 0.01	 0.79	 -3.83	
hsa-miR-100-5p	 -0.45	 3.64	 -2.68	 0.02	 0.79	 -3.85	
hsa-miR-339-3p	 -0.22	 3.14	 -2.60	 0.02	 0.79	 -3.89	
hsa-miR-6513-
3p	 -0.73	 1.40	 -2.47	 0.02	 0.79	 -3.96	



















































ARL2	 ADP-ribosylation	factor-like	2	 7073	 -1.03	 -1.03	 0.88	
CNTNAP1	 contactin	associated	protein	1	 821	 -0.89	 -0.89	 0.7	
LCE6A	 late	cornified	envelope	6A	 5	 -0.88	 -0.88	 <	0.1	
MAPK8IP2	 mitogen-activated	protein	kinase	8	interacting	protein	2	 88	 -0.85	 -1.1	 0.16	
TMEM74B	 transmembrane	protein	74B	 33	 -0.75	 -0.91	 0.81	
FAM122A	 family	with	sequence	similarity	122A	 1277	 -0.74	 -0.78	 0.18	
CCNE1	 cyclin	E1	 954	 -0.72	 -0.72	 0.97	
RP11-
144F15.1	 Uncharacterized	protein	 5	 -0.72	 -0.72	 <	0.1	
CYB561	 cytochrome	b561	 10	 -0.7	 -0.7	 <	0.1	
LURAP1L	 leucine	rich	adaptor	protein	1-like	 266	 -0.69	 -0.73	 <	0.1	
CTD-
2207O23.12	 Uncharacterized	protein	 32	 -0.68	 -0.85	 ORF	
INSR	 insulin	receptor	 577	 -0.68	 -0.73	 <	0.1	
CCND2	 cyclin	D2	 66	 -0.67	 -0.81	 0.98	
DGCR2	 DiGeorge	syndrome	critical	region	gene	2	 1754	 -0.64	 -0.65	 <	0.1	
APLN	 apelin	 48	 -0.63	 -0.63	 0.84	
NDUFA4	 NADH	dehydrogenase	(ubiquinone)	1	alpha	subcomplex,	4,	9kDa	 143	 -0.62	 -0.78	 <	0.1	
AL117190.3	 Oesophagus	cancer-related	gene-2	interaction	susceptibility	protein;	Uncharacterized	protein	 30	 -0.62	 -0.63	 0.19	
CMC4	 C-x(9)-C	motif	containing	4	homolog	(S.	cerevisiae)	 87	 -0.6	 -0.6	 0.36	
SLC46A1	 solute	carrier	family	46	(folate	transporter),	member	1	 580	 -0.6	 -0.68	 <	0.1	
CCND1	 cyclin	D1	 4687	 -0.59	 -0.63	 0.82	






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Gene	 Position	 CHR	 Δβ	 P	Value	 Adj	P	value	
RPS6KA2	 166970252	 chr6	 -0.09	 1.26E-29	 5.63E-24	
SBNO2	 1130866	 chr19	 -0.09	 3.61E-26	 1.62E-20	
VMP1	 57915665	 chr17	 -0.11	 3.04E-23	 1.36E-17	
SBNO2	 1130965	 chr19	 -0.05	 1.15E-22	 5.16E-17	
VMP1	 57915717	 chr17	 -0.10	 3.52E-22	 1.58E-16	
NA	 50327986	 chr22	 -0.05	 4.81E-21	 2.15E-15	
NA	 101901234	 chr3	 -0.06	 2.73E-18	 1.22E-12	
SOCS3	 76354621	 chr17	 -0.07	 3.63E-18	 1.63E-12	
NA	 12890029	 chr19	 -0.06	 1.92E-17	 8.62E-12	
FKBP5	 35654363	 chr6	 -0.07	 3.42E-17	 1.53E-11	
NA	 35696870	 chr6	 -0.04	 7.67E-17	 3.44E-11	








Gene	 Position	 CHR	 Δβ	 P	Value	 Adj	P	value	
NA	 35696870	 chr6	 -0.04	 1.12E-16	 5.02E-11	
NA	 101901234	 chr3	 -0.06	 1.35E-16	 6.07E-11	
TNFSF10	 172235808	 chr3	 -0.05	 2.85E-16	 1.28E-10	
SBNO2	 1130866	 chr19	 -0.06	 1.42E-15	 6.36E-10	
NA	 12890029	 chr19	 -0.06	 1.57E-15	 7.03E-10	
AIM2	 159047163	 chr1	 -0.06	 6.96E-15	 3.12E-09	
ICA1	 8201134	 chr7	 0.04	 1.45E-14	 6.48E-09	
RPS6KA2	 166970252	 chr6	 -0.07	 2.22E-14	 9.95E-09	
VMP1	 57915665	 chr17	 -0.09	 2.48E-14	 1.11E-08	
ZEB2	 145172035	 chr2	 -0.08	 5.65E-14	 2.53E-08	
NA	 50327986	 chr22	 -0.04	 2.11E-13	 9.45E-08	












MNDA	 cg05304729	 158800024	 chr1	 -0.06	 3.44E-07	 0.15	
NA	 cg19683494	 74908142	 chr5	 -0.06	 5.94E-07	 0.27	
ZEB2	 cg10502206	 145182344	 chr2	 0.02	 1.08E-06	 0.49	
NA	 cg02573091	 74908125	 chr5	 -0.07	 1.97E-06	 0.88	
NLRC5	 cg07839457	 57023022	 chr16	 -0.06	 2.81E-06	 1	
TK1	 cg25069807	 76171191	 chr17	 0.03	 4.75E-06	 1	
NA	 cg25730685	 2375010	 chr1	 0.01	 7.07E-06	 1	
SPG7	 cg04879696	 89574810	 chr16	 0.01	 7.66E-06	 1	
TK1	 cg06098276	 76171208	 chr17	 0.04	 1.30E-05	 1	
CENPV	 cg05238069	 16257135	 chr17	 0.01	 1.56E-05	 1	
CAPN5	 cg08103551	 76777993	 chr11	 0.00	 1.67E-05	 1	









Gene	 Probe	 Position	 CHR	 Δβ	 P	Value	
Adj	P	
value	
ROCK1	 cg09449490	 18690843	 chr18	 0.01	 1.17E-06	 0.522723	
PFKFB3	 cg27545615	 6249748	 chr10	 0.03	 1.55E-06	 0.693497	
PIK3R6	 cg00409104	 8762014	 chr17	 0.02	 1.55E-06	 0.696945	
CELF2	 cg11832281	 11211022	 chr10	 0.01	 1.83E-06	 0.818404	
NA	 cg01686975	 138816336	 chr7	 0.02	 2.19E-06	 0.981941	
NA	 cg24448340	 179921042	 chr1	 0.03	 3.00E-06	 1	
TXNDC11	 cg03382501	 11794641	 chr16	 0.02	 3.06E-06	 1	
EFHD2	 cg25978218	 15738732	 chr1	 0.02	 3.08E-06	 1	
CPD	 cg23344321	 28707212	 chr17	 0.02	 4.57E-06	 1	
XPO6	 cg26730763	 28205389	 chr16	 0.01	 5.56E-06	 1	
KIAA1033	 cg13622209	 105501127	 chr12	 0.01	 5.75E-06	 1	

















cg17501210 chr6	 RPS6KA2	 -0.07	 2.09E-21	 9.38E-16	
cg18608055 chr19	 SBNO2	 -0.07	 2.20E-20	 9.84E-15	
cg16936953 chr17	 VMP1	 -0.08	 1.20E-18	 5.36E-13	
cg09349128 chr22	 NA	 -0.04	 6.81E-18	 3.05E-12	
cg12170787 chr19	 SBNO2	 -0.04	 6.96E-18	 3.12E-12	
cg25114611 chr6	 NA	 -0.04	 1.19E-17	 5.35E-12	
cg12992827 chr3	 NA	 -0.05	 3.58E-17	 1.60E-11	
cg19821297 chr19	 NA	 -0.06	 1.79E-16	 8.04E-11	
cg12054453 chr17	 VMP1	 -0.07	 4.29E-16	 1.92E-10	
cg01059398 chr3	 TNFSF10	 -0.04	 1.78E-15	 7.98E-10	
cg26804423 chr7	 ICA1	 0.04	 4.04E-15	 1.81E-09	
cg02716826 chr9	 NA	 -0.03	 8.06E-15	 3.61E-09	
cg13619623 chr7	 BBS9	 0.04	 1.00E-14	 4.49E-09	
cg18942579 chr17	 VMP1	 -0.05	 1.05E-14	 4.70E-09	










Chr	 Gene	Symbol	 Δβ	 P.Value	
FDR.	
adj.P.Val	
cg11870956	 chr6	 NA	 0.05	 3.54E-08	 0.009	
cg07215298	 chr2	 HDAC4	 0.08	 4.30E-08	 0.009	
cg17501210	 chr6	 RPS6KA2	 -0.12	 5.75E-08	 0.009	
cg02508743	 chr8	 LYN	 0.08	 1.09E-07	 0.010	
cg17901584	 chr1	 DHCR24	 -0.09	 1.13E-07	 0.010	
cg22610434	 chr1	 CD1C	 0.04	 1.85E-07	 0.013	
cg18931633	 chr8	 CLU	 -0.08	 2.17E-07	 0.013	
cg17192381	 chr18	 BCL2	 0.04	 2.25E-07	 0.013	
cg01799015	 chr19	 PALM	 -0.07	 2.94E-07	 0.015	
cg19458697	 chr2	 NA	 0.03	 3.48E-07	 0.016	
cg19590591	 chr12	 GOLGA3	 0.12	 3.83E-07	 0.016	
cg24843346	 chr8	 NA	 -0.06	 4.18E-07	 0.016	
cg05832823	 chr13	 TBC1D4	 0.07	 5.47E-07	 0.019	
cg12488187	 chr12	 MSRB3	 -0.07	 7.05E-07	 0.022	
cg06996599	 chr6	 C6orf136	 0.06	 7.28E-07	 0.022	
cg26663590	 chr16	 NA	 0.07	 7.82E-07	 0.022	










Chr	 Gene	Symbol	 Δβ	 P.Value	
FDR.	
adj.P.Val	
cg02478369	 chr17	 NA	 0.01	 7.97E-08	 0.036	
cg04485603	 chr4	 CLOCK	 0.01	 1.86E-06	 0.164	
cg08616681	 chr16	 RHOT2	 -0.02	 1.98E-06	 0.164	
cg00977895	 chr3	 NA	 0.02	 2.09E-06	 0.164	
cg22617703	 chr20	 DNAJC5	 0.02	 2.69E-06	 0.164	
cg18360149	 chr9	 ZNF79	 -0.01	 3.07E-06	 0.164	
cg08540929	 chr5	 NA	 0.02	 3.72E-06	 0.164	
cg17445101	 chr4	 GAK	 0.01	 3.81E-06	 0.164	
cg04587829	 chr17	 FN3K	 0.05	 4.47E-06	 0.164	
cg03850936	 chr6	 NA	 0.07	 4.49E-06	 0.164	
cg08463024	 chr6	 DDX39B	 -0.03	 4.57E-06	 0.164	
cg02976575	 chr7	 LMTK2	 0.01	 5.20E-06	 0.164	
cg26511507	 chr10	 DIP2C	 0.02	 5.27E-06	 0.164	
cg19807612	 chr21	 NA	 -0.01	 5.33E-06	 0.164	
cg14153061	 chr9	 STX17	 -0.06	 5.71E-06	 0.164	
cg24011441	 chr19	 NA	 -0.01	 5.83E-06	 0.164	









Chr	 Gene	Symbol	 Δβ	 P.Value	
FDR.	
adj.P.Val	
cg02985240	 chr1	 ARID4B	 0.07	 2.95E-08	 0.009	
cg04405547	 chr3	 NA	 -0.07	 3.81E-08	 0.009	
cg16339434	 chr11	 NA	 -0.07	 1.21E-07	 0.013	
cg08179431	 chr6	 HFE	 0.11	 1.55E-07	 0.013	
cg07632771	 chr7	 NA	 -0.06	 1.60E-07	 0.013	
cg08831348	 chr19	 EML2	 0.01	 2.23E-07	 0.013	
cg23665802	 chr13	 NA	 -0.08	 2.47E-07	 0.013	
ch.3.38006391R	 chr3	 NA	 -0.01	 2.58E-07	 0.013	
cg01995548	 chr16	 RPL13	 -0.05	 2.76E-07	 0.013	
cg09373727	 chr1	 PTP4A2	 -0.09	 2.81E-07	 0.013	
cg14277403	 chr9	 ANP32B	 -0.10	 3.20E-07	 0.013	
cg10909790	 chr10	 ALOX5	 -0.07	 3.84E-07	 0.014	
cg27141915	 chr19	 IRGQ	 0.05	 4.40E-07	 0.015	
cg18150958	 chr17	 NA	 -0.04	 4.75E-07	 0.015	
cg22801913	 chr11	 C11orf49	 0.03	 5.00E-07	 0.015	
cg13709639	 chr12	 TUBA1B	 -0.09	 5.67E-07	 0.016	










Chr	 Gene	Symbol	 Δβ	 P.Value	
FDR.	
adj.P.Val	
cg24773560	 12	 IL23A	 0.06	 6.66E-09	 0.003	
cg07215298	 2	 HDAC4	 0.08	 1.57E-08	 0.004	
cg22017309	 11	 RAB3IL1	 -0.04	 2.40E-08	 0.004	
cg18931633	 8	 CLU	 -0.08	 3.67E-08	 0.004	
cg26701810	 2	 NA	 -0.03	 6.00E-08	 0.005	
cg02368508	 16	 TNFRSF17	 0.09	 9.03E-08	 0.006	
cg07457727	 8	 NA	 0.08	 1.25E-07	 0.006	
cg00719771	 6	 NA	 0.11	 1.29E-07	 0.006	
cg00962903	 3	 MECOM	 -0.07	 1.39E-07	 0.006	
cg23216724	 6	 GPR31	 0.13	 1.48E-07	 0.006	
cg25921544	 2	 HDAC4	 0.11	 1.50E-07	 0.006	
cg15020801	 17	 PNPO	 0.07	 1.58E-07	 0.006	
cg05941027	 17	 LIMD2	 0.06	 2.02E-07	 0.006	
cg12992827	 3	 NA	 -0.11	 2.26E-07	 0.006	
cg02508743	 8	 LYN	 0.06	 2.26E-07	 0.006	
cg00779858	 3	 WDR49	 0.07	 2.45E-07	 0.006	








Chr	 Gene	Symbol	 Δβ	 P.Value	
FDR.	
adj.P.Val	
cg08936645	 4	 TBC1D1	 0.02	 2.16E-06	 0.4	
cg04587829	 17	 FN3K	 0.04	 5.51E-06	 0.4	
cg24743237	 2	 D2HGDH	 0.03	 6.87E-06	 0.4	
cg00345704	 17	 KRTAP2-3	 0.02	 7.33E-06	 0.4	
cg07652774	 6	 NA	 0.02	 7.89E-06	 0.4	
cg25647784	 17	 WNK4	 0.09	 9.15E-06	 0.4	
cg25904183	 4	 NA	 -0.07	 1.02E-05	 0.4	
cg06521149	 1	 NA	 -0.03	 1.04E-05	 0.4	
cg22460123	 12	 KRT7	 -0.03	 1.11E-05	 0.4	
cg07287949	 17	 NA	 0.04	 1.13E-05	 0.4	
cg16261737	 2	 FN1	 -0.05	 1.38E-05	 0.4	
cg27013382	 2	 NA	 0.03	 1.46E-05	 0.4	
cg17454857	 20	 NA	 0.04	 1.61E-05	 0.4	
cg05063856	 9	 NA	 -0.04	 1.67E-05	 0.4	
cg07649744	 20	 HELZ2	 -0.01	 2.09E-05	 0.4	
cg10827159	 12	 TMEM132B	 -0.02	 2.12E-05	 0.4	








Chr	 Gene	Symbol	 Δβ	 P.Value	
FDR.	
adj.P.Val	
cg20239639	 1	 LCK	 0.07	 1.08E-06	 0.5	
cg02985240	 1	 ARID4B	 0.08	 2.44E-06	 0.5	
cg16575998	 2	 C2orf61	 0.07	 3.45E-06	 0.5	
cg06713373	 3	 SLC12A8	 0.063	 4.70E-06	 0.5	
cg17181543	 1	 AK5	 0.03	 7.47E-06	 0.6	
cg18338046	 5	 TCF7	 0.10	 8.33E-06	 0.6	
cg08113002	 19	 ASPDH	 -0.10	 9.76E-06	 0.6	
cg09789252	 19	 ASPDH	 -0.11	 1.13E-05	 0.6	
cg00619505	 13	 TMCO3	 0.08	 1.30E-05	 0.6	
cg07702548	 16	 ZC3H18	 0.02	 1.50E-05	 0.6	
cg19145607	 3	 NA	 0.15	 1.72E-05	 0.6	
cg01219426	 11	 MAML2	 0.02	 1.78E-05	 0.6	
cg09053247	 3	 NA	 0.06	 1.84E-05	 0.6	
cg01631226	 22	 NA	 0.06	 1.86E-05	 0.6	
cg04587829	 17	 FN3K	 0.04	 2.19E-05	 0.6	
cg13298528	 11	 CXCR5	 0.07	 2.29E-05	 0.6	














cg26508200	 12	 SSH1	 -0.04	 7.03E-08	 0.03	
cg08272368	 3	 NA	 -0.06	 3.47E-07	 0.08	
cg24843346	 8	 NA	 -0.07	 8.19E-07	 0.1	
cg21120249	 9	 NA	 -0.07	 1.61E-06	 0.2	
cg04999691	 7	 NA	 -0.03	 1.83E-06	 0.2	
cg04152675	 2	 CASP10	 -0.04	 2.18E-06	 0.2	
cg14847009	 1	 KIAA0040	 -0.10	 2.76E-06	 0.2	
cg03270340	 6	 TRIM27	 -0.02	 3.36E-06	 0.2	
cg17501210	 6	 RPS6KA2	 -0.15	 3.49E-06	 0.2	
cg19515398	 8	 NA	 0.07	 4.23E-06	 0.2	
cg00575066	 6	 NA	 -0.03	 5.08E-06	 0.2	
cg14703482	 4	 FGF2	 -0.02	 6.53E-06	 0.2	
cg05380304	 4	 AFAP1-AS1	 0.04	 7.66E-06	 0.3	
cg11906021	 17	 NA	 0.06	 9.18E-06	 0.3	
cg22920418	 19	 RPS5	 -0.03	 1.02E-05	 0.3	
cg15766101	 19	 CCDC61	 -0.02	 1.09E-05	 0.3	








Chr	 Gene	Symbol	 Δβ	 P.Value	
FDR.	
adj.P.Val	
cg18074189	 12	 TMTC1	 -0.06	 2.34E-07	 0.04	
cg07869023	 20	 PCSK2	 -0.06	 3.10E-07	 0.04	
cg21214232	 15	 SNORD115-7	 -0.05	 3.20E-07	 0.04	
cg05483184	 6	 TNXB	 -0.01	 3.96E-07	 0.04	
cg06641503	 3	 ARIH2	 -0.05	 7.66E-07	 0.07	
cg19652483	 6	 FILIP1	 -0.06	 9.81E-07	 0.07	
cg09077443	 11	 NA	 -0.03	 1.29E-06	 0.08	
cg13594903	 9	 STOML2	 -0.03	 1.84E-06	 0.09	
cg08594554	 17	 TTYH2	 0.06	 1.93E-06	 0.09	
cg03638432	 16	 NA	 -0.02	 2.11E-06	 0.09	
cg20302533	 7	 POU6F2	 0.14	 2.40E-06	 0.09	
cg09435170	 4	 NA	 -0.07	 2.53E-06	 0.09	
cg18803306	 20	 NA	 0.07	 2.59E-06	 0.09	
cg08835956	 7	 POU6F2	 0.08	 2.81E-06	 0.09	
cg03139435	 20	 NA	 -0.07	 2.84E-06	 0.09	








cg22108567	 7	 NA	 -0.06	 2.90E-08	 0.01	
cg09033472	 13	 RASA3	 -0.08	 1.28E-07	 0.03	
cg23045404	 17	 NA	 -0.02	 2.95E-07	 0.04	
cg04071118	 20	 FAM83D	 -0.07	 3.94E-07	 0.04	
ch.12.2487434F	 12	 NA	 -0.07	 3.97E-07	 0.04	
cg16339434	 11	 NA	 -0.07	 9.98E-07	 0.08	
cg07091220	 4	 ZNF827	 -0.08	 1.39E-06	 0.09	
cg12785694	 3	 NA	 -0.10	 1.87E-06	 0.09	
cg26819611	 16	 KIFC3	 -0.05	 1.94E-06	 0.09	
cg14277403	 9	 ANP32B	 -0.10	 2.14E-06	 0.09	
cg01966091	 16	 HAS3	 0.05	 2.66E-06	 0.09	
cg16290996	 1	 NA	 -0.07	 3.29E-06	 0.09	
cg02835421	 1	 IPO13	 -0.05	 3.38E-06	 0.09	
cg11733958	 17	 MPRIP	 0.08	 3.58E-06	 0.09	
cg03364486	 8	 NA	 0.09	 3.61E-06	 0.09	
cg01756756	 19	 C19orf12	 -0.05	 3.67E-06	 0.09	

































































cg16936953	 17	 VMP1	 6.0E-14	 3	 rs8078424	 2.9E-07	 8.8E-05	 265	
cg12054453	 17	 VMP1	 1.8E-11	 9	 rs8078424	 4.4E-07	 1.2E-04	 284	
cg18942579	 17	 VMP1	 5.2E-10	 14	 rs10853015	 3.1E-07	 9.4E-05	 267	
cg02448796	 1	 KCNAB2	 6.9E-09	 18	 rs546526	 2.2E-13	 2.5E-10	 71	
cg12582317	 17	 NA	 2.5E-08	 20	 rs886926	 7.4E-35	 1.0E-30	 6	
cg16724148	 1	 AGL	 5.4E-08	 22	 rs2640911	 3.4E-24	 1.4E-20	 20	
cg01409343	 17	 VMP1	 1.5E-06	 45	 rs10853015	 9.1E-07	 2.3E-04	 322	
cg16755922	 17	 FOXK2	 6.8E-06	 61	 rs11658011	 1.3E-08	 5.9E-06	 176	
cg27023597	 17	 MIR21	 7.4E-06	 62	 rs10853015	 9.0E-07	 2.3E-04	 320	
cg02508743	 8	 LYN	 1.9E-05	 80	 rs2719236	 2.3E-08	 1.0E-05	 184	
cg24469729	 7	 HOXA3	 2.4E-05	 82	 rs2465276	 7.1E-16	 1.3E-12	 45	
cg14722693	 8	 CSGALNACT1	 3.0E-05	 86	 rs10107533	 1.3E-07	 4.5E-05	 232	
cg24707889	 21	 ITGB2	 3.3E-05	 88	 rs2070946	 2.6E-11	 2.0E-08	 108	
cg08423142	 15	 MYO1E	 3.4E-05	 89	 rs17236536	 2.1E-07	 6.7E-05	 252	
cg12807764	 5	 NA	 4.9E-05	 95	 rs17106769	 3.4E-11	 2.5E-08	 110	
cg02719954	 8	 NA	 5.5E-05	 97	 rs1438455	 7.8E-11	 5.6E-08	 114	
cg02782634	 17	 VMP1	 5.8E-05	 99	 rs10853015	 2.3E-07	 7.3E-05	 258	
cg21106695	 14	 NA	 7.6E-05	 108	 rs10873477	 1.2E-12	 1.3E-09	 79	
cg13696490	 3	 AADACP1	 1.2E-04	 120	 rs16846748	 3.0E-15	 4.5E-12	 54	
cg21066748	 19	 NA	 3.0E-04	 136	 rs758761	 5.8E-09	 2.9E-06	 164	
cg12053291	 12	 SCARB1	 3.5E-04	 141	 rs3782287	 1.5E-07	 5.1E-05	 239	
cg07168939	 8	 PSCA	 3.9E-04	 143	 rs6471588	 3.8E-09	 2.0E-06	 156	
cg25368647	 5	 MXD3	 5.4E-04	 157	 rs9885210	 4.4E-07	 1.3E-04	 285	
cg26663590	 16	 NA	 7.8E-04	 173	 rs11150675	 2.1E-07	 6.8E-05	 253	
cg12535090	 11	 NAV2	 9.6E-04	 178	 rs4757026	 5.8E-07	 1.6E-04	 298	
cg10241823	 17	 NXN	 1.1E-03	 180	 rs12939584	 2.3E-09	 1.3E-06	 147	
cg05554192	 11	 USH1C	 1.1E-03	 181	 rs1055574	 1.5E-12	 1.5E-09	 81	
cg08791347	 10	 FRMD4A	 1.3E-03	 188	 rs10796127	 9.1E-09	 4.3E-06	 170	
cg20692268	 1	 NA	 1.4E-03	 196	 rs311426	 7.7E-10	 4.6E-07	 137	
cg12229367	 17	 NA	 1.5E-03	 197	 rs886926	 9.2E-15	 1.3E-11	 58	
cg14849578	 12	 SCARB1	 1.6E-03	 201	 rs3782287	 2.3E-07	 7.2E-05	 255	
cg23298114	 8	 EXT1	 1.7E-03	 204	 rs11781245	 3.3E-08	 1.4E-05	 191	
cg18663307	 21	 ITGB2	 2.0E-03	 207	 rs2070946	 4.5E-19	 1.2E-15	 30	
















































1	 8	 rs678839	 cg26126879	 NA	 6.2E-53	 0.01	 1.3E-05	 0.01	 1.7E-52	 0	
2	 6	 rs9369640	 cg03951877	 PHACTR1	 5.6E-38	 1	 1.9E-06	 0.02	 9.5E-41	 1	
3	 6	 exm-rs1332844	 cg03951877	 PHACTR1	 4.3E-36	 0.003	 1.9E-06	 0.003	
1.9E-
38	 0	
4	 21	 rs8127895	 cg13951069	 SLC37A1	 6.6E-36	 0.1	 1.2E-05	 0.1	 1.4E-38	 0	
5	 21	 rs8134499	 cg13951069	 SLC37A1	 2.4E-32	 1	 1.2E-05	 0.009	 1.3E-35	 1	
6	 17	 rs886926	 cg12582317	 NA	 1.0E-30	 1	 1.8E-09	 1	 1.4E-31	 1	
7	 8	 rs2436856	 cg26126879	 NA	 1.3E-29	 1	 1.3E-05	 1	 1.1E-29	 1	
8	 3	 rs4687267	 cg01526748	 FGF12	 1.0E-27	 1	 1.7E-06	 0.05	 6.8E-31	 1	
9	 3	 rs12494587	 cg01526748	 FGF12	 1.9E-27	 1	 1.7E-06	 0.03	 1.6E-30	 1	
10	 11	 rs7103299	 cg04074945	 PHF21A	 3.5E-25	 1	 1.3E-05	 1	 1.7E-28	 1	
11	 11	 rs3929339	 cg04074945	 PHF21A	 4.8E-25	 1	 1.3E-05	 1	 1.4E-27	 1	
12	 1	 rs2777840	 cg11847933	 ADCK3	 4.2E-24	 1	 5.1E-06	 1	 2.3E-27	 1	
13	 8	 rs1055376	 cg26126879	 NA	 1.2E-23	 1	 1.3E-05	 1	 1.8E-25	 1	
14	 8	 rs571241	 cg26126879	 NA	 1.2E-23	 1	 1.3E-05	 1	 8.8E-25	 1	
15	 5	 rs4958715	 cg14968553	 GALNT10	 1.2E-21	 1	 1.3E-05	 0.2	 8.6E-24	 1	
16	 11	 rs2959103	 cg04074945	 PHF21A	 2.6E-21	 1	 1.3E-05	 1	 2.2E-24	 0	
17	 11	 exm-rs16938437	 cg04074945	 PHF21A	 2.6E-21	 1	 1.3E-05	 1	
1.5E-
24	 1	
18	 6	 rs394522	 cg15706657	 GPR31	 1.1E-20	 1	 1.2E-05	 1	 5.1E-23	 1	
19	 6	 rs13219256	 cg03951877	 PHACTR1	 1.4E-20	 1	 1.9E-06	 1	 8.7E-24	 1	

























































1	 8	 rs678839	 cg26126879	 NA	 6.2E-53	 1	 1	 4.6E-08	 1.7E-52	 1	
2	 6	 rs9369640	 cg03951877	
PHACTR





1	 4.3E-36	 1	 1	 1.3E-10	 1.9E-38	 1	
4	 21	 rs8127895	 cg13951069	 SLC37A1	 6.6E-36	 1	 1	 7.3E-08	 1.4E-38	 1	
5	 21	 rs8134499	 cg13951069	 SLC37A1	 2.4E-32	 1	 1	 5.7E-09	 1.0E-34	 1	
6	 17	 rs886926	 cg12582317	 NA	 1.0E-30	 1	 1	 2.2E-10	 2.7E-32	 1	
7	 8	 rs2436856	 cg26126879	 NA	 1.3E-29	 1	 1	 1.7E-05	 5.3E-30	 1	
8	 3	 rs4687267	 cg01526748	 FGF12	 1.0E-27	 1	 1	 1.5E-09	 5.8E-30	 1	
9	 3	 rs12494587	
cg0152674
8	 FGF12	 1.9E-27	 1	 1	 9.1E-10	 1.7E-29	 1	
10	 11	 rs7103299	 cg04074945	 PHF21A	 3.5E-25	 1	 1	 1.9E-05	 8.3E-29	 1	
11	 11	 rs3929339	 cg04074945	 PHF21A	 4.8E-25	 1	 1	 6.7E-06	 2.2E-28	 1	
12	 1	 rs2777840	 cg11847933	 ADCK3	 4.2E-24	 1	 1	 2.3E-06	 3.7E-26	 1	
13	 8	 rs1055376	 cg26126879	 NA	 1.2E-23	 1	 1	 2.1E-06	 2.1E-26	 1	
14	 8	 rs571241	 cg26126879	 NA	 1.2E-23	 1	 1	 1.4E-05	 8.8E-25	 0	
15	 5	 rs4958715	 cg14968553	
GALNT1
0	 1.2E-21	 1	 1	 1.6E-07	 8.3E-24	 1	






5	 PHF21A	 2.6E-21	 1	 1	 1.9E-05	 3.9E-23	 1	





1	 1.4E-20	 1	 1	 4.8E-08	 3.3E-22	 1	






































GO:0044822	 171	 1156	 poly(A)	RNA	binding	 2.02E-13	 4.09E-09	
GO:0003723	 207	 1530	 RNA	binding	 3.46E-12	 3.50E-08	
GO:0044445	 46	 204	 cytosolic	part	 1.29E-11	 8.71E-08	
GO:0003676	 430	 3756	 nucleic	acid	binding	 2.04E-11	 1.03E-07	
GO:1901363	 596	 5579	 heterocyclic	compound	binding	 3.04E-10	 1.23E-06	
GO:0022626	 27	 102	 cytosolic	ribosome	 4.49E-10	 1.34E-06	
GO:0006614	 28	 108	 SRP-dependent	cotranslational	protein	targeting	to	membrane	 5.00E-10	 1.34E-06	
GO:0097159	 601	 5655	 organic	cyclic	compound	binding	 5.31E-10	 1.34E-06	
GO:0045047	 29	 114	 protein	targeting	to	ER	 6.37E-10	 1.43E-06	
GO:0044237	 948	 9698	 cellular	metabolic	process	 9.37E-10	 1.73E-06	
GO:0006613	 28	 110	 cotranslational	protein	targeting	to	membrane	 9.44E-10	 1.73E-06	






GO:0008152	 1071	 11186	 metabolic	process	 2.34E-09	 3.38E-06	






GO:0010467	 529	 5002	 gene	expression	 6.43E-09	 7.46E-06	
GO:0019058	 66	 392	 viral	life	cycle	 6.65E-09	 7.46E-06	
GO:0090304	 506	 4745	 nucleic	acid	metabolic	process	 8.80E-09	 9.29E-06	







	 CD	 UC	 IBD	 Control	
n	 24	 18	 42	 17	
Females	(%)	 9	(37.5)	 6	(33.3)	 15	(35.7)	 6	(32.3)	
Age	At	Diagnosis	
(median,	IQR)	
27.5	(23-37.3)	 32.5	(26-41)	 30	(24.3-38)	 33	(30-41)	
Smoking	
(current	or	Ex)	
15	(62.5)	 10	(58.8)	 25	(61)	 5	(33.3)	
Table	63	-	CD14	whole	genome	patient	demographics	
	 CD	 UC	 IBD	 Control	
n	 20	 20	 40	 16	









11	(55)	 10	(52.6)	 21	(53.9)	 3	(21)	
Table	64	-	CD4	whole	genome	patient	demographics	
	 CD	 UC	 IBD	 Control	
n	 18	 18	 36	 14	
Females	(%)	 6	(33.3)	 6	(33.3)	 12	(33.3)	 4	(28.6)	
Age	At	Diagnosis	
(median,	IQR)	
27.5	(23.5-37)	 32.5	(26-48)	 30.5	(24.8-44)	 35	(30.3	-41.8)	
Smoking	
(current	or	Ex)	











ILMN_1906187	 CAMK1D	 -0.42	 8.64	 4.79E-06	 0.22	
ILMN_1759743	 SLC38A10	 0.30	 8.13	 5.03E-06	 0.24	
ILMN_1695036	 TPPP3	 -0.09	 6.96	 5.64E-06	 0.26	
ILMN_2361603	 NDRG2	 -0.29	 7.54	 6.58E-06	 0.31	
ILMN_1738539	 OPLAH	 0.15	 7.18	 6.95E-06	 0.33	
ILMN_3276676	 NA	 -0.44	 7.50	 1.28E-05	 0.60	
ILMN_1733956	 IARS	 -0.30	 8.09	 1.30E-05	 0.61	
ILMN_1671891	 PID1	 -0.74	 9.73	 1.47E-05	 0.69	
ILMN_2119224	 KIFAP3	 -0.21	 7.46	 1.47E-05	 0.69	
ILMN_2393994	 CSPP1	 -0.16	 7.63	 1.82E-05	 0.85	
ILMN_1679580	 KCNIP4	 -0.09	 6.92	 2.31E-05	 1.00	
ILMN_1809013	 MYL6	 0.23	 13.90	 2.36E-05	 1.00	
ILMN_1725352	 NA	 -0.07	 6.96	 2.48E-05	 1.00	
ILMN_1660166	 NA	 -0.07	 6.96	 2.82E-05	 1.00	
ILMN_2337336	 PVRL2	 0.26	 7.37	 2.87E-05	 1.00	
ILMN_1753249	 DDX10	 -0.24	 8.28	 4.47E-05	 1.00	
ILMN_1761113	 GNL2	 -0.25	 10.18	 4.69E-05	 1.00	
ILMN_1797425	 DDX55	 -0.34	 9.01	 4.85E-05	 1.00	
ILMN_1808395	 ACAP1	 0.40	 8.53	 6.35E-05	 1.00	





IlluminaID	 symbol	 logFC	 AveExpr	 P.Value	 Holm.Adj.P.Val	
ILMN_1688404	 ZMYM4	 -0.24	 7.80	 1.84E-05	 0.9	
ILMN_1864422	 POU2F1	 -0.21	 7.23	 2.01E-05	 0.9	
ILMN_1664065	 NA	 -0.12	 6.78	 2.90E-05	 1	
ILMN_2219131	 RPS15	 0.27	 7.17	 4.56E-05	 1	
ILMN_1737205	 MCM4	 0.50	 7.99	 5.63E-05	 1	
ILMN_1707493	 RCC1	 0.41	 8.25	 5.89E-05	 1	
ILMN_1696837	 NA	 0.08	 6.72	 9.34E-05	 1	
ILMN_1732296	 ID3	 -0.77	 8.52	 9.47E-05	 1	
ILMN_1673177	 ISM2	 -0.09	 6.71	 0.000116	 1	
ILMN_2411236	 NRCAM	 -0.15	 6.81	 0.000117	 1	
ILMN_1737184	 CDCA7	 0.69	 8.27	 0.000118	 1	
ILMN_1724493	 LYSMD2	 -0.37	 10.20	 0.000129	 1	
ILMN_1679324	 EIF1B	 -0.40	 9.79	 0.000132	 1	
ILMN_1795852	 CCNE1	 0.20	 7.09	 0.000145	 1	
ILMN_3265439	 SPANXA2-OT1	 0.21	 6.86	 0.000154	 1	
ILMN_1723253	 ZNF222	 -0.16	 6.94	 0.000164	 1	
ILMN_1804907	 OR1F2P	 -0.08	 6.75	 0.000165	 1	
ILMN_3226961	 OAZ1	 -0.13	 6.83	 0.000165	 1	
ILMN_1859942	 NA	 -0.15	 7.08	 0.000179	 1	






IlluminaID	 symbol	 logFC	 AveExpr	 P.Value	 Holm.Adj.P.Val	
ILMN_1813314	 HIST1H2BK	 0.57	 8.22	 3.76E-07	 0.02	
ILMN_1796179	 HIST1H2BK	 0.56	 10.06	 3.02E-06	 0.14	
ILMN_2331062	 CBFA2T2	 -0.25	 7.69	 6.89E-06	 0.32	
ILMN_1674763	 NA	 -0.11	 6.46	 1.64E-05	 0.77	
ILMN_1777233	 E2F2	 1.35	 8.62	 1.67E-05	 0.78	
ILMN_1790537	 RMI2	 0.52	 7.61	 4.43E-05	 1.00	
ILMN_2363621	 RBBP8	 0.78	 7.47	 4.52E-05	 1.00	
ILMN_1746403	 GTF2IRD2P1	 -0.32	 7.55	 4.53E-05	 1.00	
ILMN_1673112	 ZNF32	 -0.12	 6.53	 4.59E-05	 1.00	
ILMN_1895853	 NA	 0.13	 6.57	 4.67E-05	 1.00	
ILMN_2176251	 MGME1	 0.41	 8.62	 4.92E-05	 1.00	
ILMN_1658607	 DLEU2L	 0.18	 6.67	 5.17E-05	 1.00	
ILMN_1760410	 NA	 -0.11	 6.44	 5.46E-05	 1.00	
ILMN_1687273	 BMS1P6	 -0.13	 6.74	 6.00E-05	 1.00	
ILMN_2390974	 DNAJB2	 -0.35	 9.82	 6.51E-05	 1.00	
ILMN_1656840	 VPS13D	 -0.22	 7.28	 6.51E-05	 1.00	
ILMN_1672664	 NA	 0.18	 6.85	 6.58E-05	 1.00	
ILMN_2409298	 NUSAP1	 0.57	 7.13	 6.65E-05	 1.00	
ILMN_1813175	 ADGRL1	 -0.48	 7.79	 6.73E-05	 1.00	

















































































n	 31	 7	 	
Age	(median,	IQR)	 30.2	(24.9-39.8)	 29.5	(22.8-42.7)	 0.9	













































1	 1991	 ELANE	 74	 3.983128	 0	
2	 56616	 DIABLO	 7	 4.780265	 0.017	
3	 246778	 IL27	 12	 3.555689	 0.032	
4	 4353	 MPO	 41	 4.722692	 0	
5	 566	 AZU1	 18	 4.01307	 0.01	
6	 5265	 SERPINA1	 14	 4.26562	 0.008	
7	 3082	 HGF	 13	 5.205599	 0.002	
8	 7188	 TRAF5	 7	 4.296099	 0.016	
9	 4680	 CEACAM6	 5	 4.96616	 0.013	
10	 306	 ANXA3	 5	 4.470587	 0.038	
















1	 80331	 DNAJC5	 45	 2.350306	 0.01	
2	 306	 ANXA3	 5	 4.043512	 0.02	
3	 1991	 ELANE	 87	 3.404352	 0	
4	 56616	 DIABLO	 13	 3.296102	 0.008	
5	 4353	 MPO	 38	 3.457653	 0	
6	 863	 CBFA2T3	 9	 3.658851	 0.016	
7	 5265	 SERPINA1	 14	 3.224906	 0.019	
8	 2161	 F12	 7	 4.677451	 0.011	
9	 3674	 ITGA2B	 7	 5.934862	 0	
10	 3082	 HGF	 12	 4.786923	 0	
11	 4210	 MEFV	 7	 5.7651	 0.002	
12	 1378	 CR1	 5	 4.205504	 0.011	
13	 7188	 TRAF5	 7	 3.479061	 0.021	
14	 4680	 CEACAM6	 5	 3.621719	 0.021	
15	 8915	 BCL10	 9	 4.437442	 0.008	
16	 634	 CEACAM1	 5	 3.621719	 0.037	
17	 4318	 MMP9	 21	 4.114022	 0.001	
18	 54210	 TREM1	 16	 3.982474	 0.003	
19	 3687	 ITGAX	 5	 4.044724	 0.011	

















1	 930	 CD19	 9	 1.841151	 0.014	
2	 23495	 TNFRSF13B	 8	 2.160652	 0.001	
3	 3552	 IL1A	 13	 1.834739	 0.002	
4	 22893	 BAHD1	 8	 1.864792	 0.043	
5	 1277	 COL1A1	 49	 1.20666	 0.044	
6	 29760	 BLNK	 19	 1.650736	 0.014	
7	 5592	 PRKG1	 11	 2.46726	 0.004	
8	 608	 TNFRSF17	 8	 2.160652	 0.002	
9	 22936	 ELL2	 66	 1.153672	 0.022	
10	 7349	 UCN	 16	 1.450829	 0.031	

















1	 1230	 CCR1	 30	 1.349744	 0.04	
2	 6809	 STX3	 12	 1.764312	 0.008	
3	 5824	 PEX19	 17	 1.506995	 0.047	
4	 1280	 COL2A1	 27	 1.720637	 0.015	
5	 2767	 GNA11	 12	 1.680574	 0.029	
6	 3933	 LCN1	 8	 2.392497	 0	
7	 567	 B2M	 28	 1.39469	 0.033	
8	 10333	 TLR6	 15	 1.616574	 0.026	
9	 6457	 SH3GL3	 15	 1.802954	 0.023	
















1	 1604	 CD55	 7	 2.375207	 0.004	
2	 7124	 TNF	 31	 1.739603	 0.001	
3	 911	 CD1C	 6	 1.918549	 0.024	
4	 4634	 MYL3	 55	 1.403718	 0.01	
5	 134	 ADORA1	 8	 1.865922	 0.024	
6	 10666	 CD226	 7	 1.836013	 0.029	
7	 634	 CEACAM1	 5	 2.561193	 0.005	
8	 1824	 DSC2	 6	 1.872248	 0.034	
9	 7412	 VCAM1	 10	 2.500476	 0	
10	 5819	 PVRL2	 7	 1.836013	 0.04	
11	 7881	 KCNAB1	 7	 2.160383	 0.005	
12	 55729	 ATF7IP	 12	 2.1151	 0.008	
13	 7158	 TP53BP1	 15	 1.585348	 0.047	
























gene1	 probe1	 gene2	 probe2	 	 gene1	 probe1	 gene2	 probe2	
ARHGEF3	 cg04389058	 NA	 cg09304397	 	 RPS6KA2	 cg17501210	 HK2	 cg27049094	
ARHGEF3	 cg04389058	 TOLLIP	 cg26599989	 	 RPS6KA2	 cg17501210	 NA	 cg09304397	
ARHGEF3	 cg04389058	 YWHAE	 cg06219337	 	 RPS6KA2	 cg17501210	 NA	 cg09349128	
CDK6	 cg14100946	 NA	 cg05740793	 	 RPS6KA2	 cg17501210	 NA	 cg12992827	
CSMD3	 cg02292450	 MIR1973	 cg22914762	 	 RPS6KA2	 cg17501210	 NMUR1	 cg01616956	
CSMD3	 cg20323509	 MIR1973	 cg22914762	 	 RPS6KA2	 cg17501210	 TOLLIP	 cg26599989	
CSMD3	 cg02292450	 NA	 cg27534567	 	 RPS6KA2	 cg17501210	 YWHAE	 cg06219337	
CSMD3	 cg20323509	 NA	 cg05740793	 	 RPS6KA2	 cg17501210	 ZBTB16	 cg22768358	
GNAS	 cg10011623	 NA	 cg27534567	 	 SOCS3	 cg18181703	 D2HGDH	 cg13613174	
GNAS	 cg01748573	 NA	 cg27534567	 	 TNFSF10	 cg01059398	 NA	 cg21653586	
GNAS	 cg26767990	 NA	 cg05740793	 	 TOLLIP	 cg26599989	 MYO1E	 cg08423142	
GPRIN3	 cg02734358	 D2HGDH	 cg24743237	 	 TOLLIP	 cg26599989	 NA	 cg09304397	
GPRIN3	 cg02734358	 NA	 cg05740793	 	 VMP1	 cg12054453	 Sep-09	 cg01749539	
GPRIN3	 cg02734358	 NDUFS4	 cg12351310	 	 VMP1	 cg12054453	 ITGB2	 cg13315706	
MIR1973	 cg22914762	 GNAS	 cg01748573	 	 VMP1	 cg12054453	 MYO1E	 cg08423142	
MIR1973	 cg22914762	 TNS1	 cg12338137	 	 VMP1	 cg16936953	 MYO1E	 cg08423142	
MIR21	 cg27023597	 NA	 cg21653586	 	 VMP1	 cg12054453	 NA	 cg09304397	
PWWP2B	 cg07733247	 NA	 cg05740793	 	 VMP1	 cg16936953	 NA	 cg09304397	
RPS6KA2	 cg17501210	 Sep-09	 cg01749539	 	 VMP1	 cg12054453	 TOLLIP	 cg26599989	
RPS6KA2	 cg17501210	 ANKRD11	 cg16525838	 	 VMP1	 cg16936953	 TOLLIP	 cg26599989	
RPS6KA2	 cg17501210	 ATP9A	 cg07339236	 	 VMP1	 cg12054453	 YWHAE	 cg06219337	











cg18181703	 cg13613174	 0.836	 1	 0.725	 1	 0.787	 1	
cg22914762	 cg12338137	 0.809	 2	 0.713	 2	 0.786	 2	
cg20323509	 cg22914762	 0.752	 3	 0.699	 3	 0.629	 25	
cg20323509	 cg05740793	 0.728	 4	 0.673	 4	 0.627	 26	
cg02734358	 cg12351310	 0.728	 5	 0.671	 5	 0.601	 27	
cg17501210	 cg01616956	 0.715	 6	 0.670	 6	 0.650	 16	
cg01059398	 cg21653586	 0.711	 7	 0.669	 7	 0.655	 14	
cg12054453	 cg26599989	 0.707	 8	 0.668	 8	 0.696	 3	
cg26767990	 cg05740793	 0.694	 9	 0.666	 9	 0.642	 18	
cg16936953	 cg26599989	 0.679	 10	 0.666	 10	 0.633	 24	
cg27023597	 cg21653586	 0.678	 11	 0.666	 11	 0.694	 4	
cg17501210	 cg16525838	 0.672	 12	 0.666	 12	 0.661	 9	
cg17501210	 cg26599989	 0.664	 13	 0.665	 13	 0.635	 21	
cg04389058	 cg26599989	 0.663	 14	 0.663	 14	 0.633	 23	
cg26599989	 cg09304397	 0.656	 15	 0.658	 15	 0.601	 28	
cg17501210	 cg27049094	 0.649	 16	 0.656	 16	 0.642	 19	
cg26599989	 cg08423142	 0.648	 17	 0.653	 17	 0.659	 10	
cg12054453	 cg13315706	 0.648	 18	 0.645	 18	 0.657	 11	
cg22914762	 cg01748573	 0.641	 19	 0.631	 19	 0.688	 5	
cg17501210	 cg12992827	 0.638	 20	 0.627	 20	 0.662	 8	
cg10011623	 cg27534567	 0.636	 21	 0.617	 21	 0.634	 22	
cg04389058	 cg06219337	 0.615	 22	 0.614	 22	 0.547	 36	
cg07733247	 cg05740793	 0.615	 23	 0.608	 23	 0.543	 37	
cg01748573	 cg27534567	 0.615	 24	 0.606	 24	 0.641	 20	
cg04389058	 cg09304397	 0.613	 25	 0.591	 25	 0.558	 32	
cg14100946	 cg05740793	 0.613	 26	 0.585	 26	 0.558	 33	
cg17501210	 cg22768358	 0.603	 27	 0.583	 27	 0.662	 7	
cg12054453	 cg06219337	 0.599	 28	 0.571	 28	 0.654	 15	
cg16936953	 cg08423142	 0.597	 29	 0.569	 29	 0.647	 17	
cg12054453	 cg01749539	 0.596	 30	 0.557	 30	 0.655	 13	
cg12054453	 cg08423142	 0.592	 31	 0.546	 31	 0.684	 6	
cg02734358	 cg05740793	 0.591	 32	 0.540	 32	 0.553	 34	
cg12054453	 cg09304397	 0.588	 33	 0.540	 33	 0.657	 12	
cg17501210	 cg07339236	 0.573	 34	 0.533	 34	 0.517	 41	
cg16936953	 cg06219337	 0.562	 35	 0.531	 35	 0.571	 30	
cg16936953	 cg09304397	 0.560	 36	 0.520	 36	 0.571	 29	
cg17501210	 cg09349128	 0.549	 37	 0.520	 37	 0.563	 31	
cg17501210	 cg09304397	 0.546	 38	 0.519	 38	 0.538	 39	
cg17501210	 cg06219337	 0.546	 39	 0.519	 39	 0.549	 35	
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cg02734358	 cg24743237	 0.544	 40	 0.515	 40	 0.512	 42	
cg17501210	 cg01749539	 0.536	 41	 0.515	 41	 0.531	 40	




















Lasso1	 0.865	 0.783	 0.733	 0.239	 0.317	 0.642	 Lasso	
LDA	 0.859	 0.729	 0.786	 0.246	 0.310	 0.707	 T-test	
FDA	 0.859	 0.700	 0.833	 0.241	 0.498	 0.501	 T-test	
Lasso5	 0.854	 0.775	 0.759	 0.232	 0.317	 0.658	 Elastic	
Lasso2	 0.853	 0.775	 0.754	 0.234	 0.317	 0.668	 Boost	
DLDA5	 0.847	 0.688	 0.838	 0.246	 0.434	 0.756	 Elastic	
Lasso4	 0.845	 0.821	 0.686	 0.239	 0.366	 0.592	 Forest	
plr4	 0.844	 0.767	 0.754	 0.239	 0.320	 0.684	 Forest	
DLDA1	 0.844	 0.721	 0.827	 0.232	 0.394	 0.754	 Lasso	
LDA4	 0.844	 0.754	 0.806	 0.223	 0.322	 0.689	 Forest	
FDA4	 0.844	 0.708	 0.853	 0.227	 0.498	 0.501	 Forest	
Lasso	 0.843	 0.767	 0.738	 0.246	 0.319	 0.662	 T-test	
pls_rf4	 0.838	 0.792	 0.728	 0.237	 0.330	 0.687	 Forest	
plr	 0.836	 0.763	 0.743	 0.246	 0.328	 0.678	 T-test	
LDA2	 0.834	 0.738	 0.770	 0.248	 0.336	 0.698	 Boost	
FDA2	 0.834	 0.713	 0.806	 0.246	 0.498	 0.501	 Boost	
DLDA2	 0.826	 0.704	 0.828	 0.241	 0.433	 0.746	 Boost	
LDA5	 0.817	 0.721	 0.733	 0.274	 0.369	 0.692	 Elastic	
FDA5	 0.817	 0.683	 0.765	 0.281	 0.498	 0.501	 Elastic	
DLDA4	 0.817	 0.700	 0.770	 0.269	 0.479	 0.733	 Forest	
QDA2	 0.808	 0.738	 0.759	 0.253	 0.385	 0.711	 Boost	



















0.3	 87	 0.858	 0.634	 0.873	 0.221	
0.2	 61	 0.877	 0.634	 0.873	 0.221	
0.16	 48	 0.887	 0.659	 0.873	 0.212	
0.15	 47	 0.889	 0.659	 0.873	 0.212	
0.14	 47	 0.889	 0.659	 0.873	 0.212	
0.13	 42	 0.89	 0.659	 0.889	 0.202	
0.12	 38	 0.888	 0.659	 0.889	 0.202	
0.11	 31	 0.885	 0.659	 0.889	 0.202	
0.1	 26	 0.883	 0.683	 0.889	 0.192	
0.09	 22	 0.879	 0.659	 0.905	 0.192	
0.08	 19	 0.878	 0.659	 0.905	 0.192	
0.07	 12	 0.875	 0.634	 0.905	 0.202	
0.06	 10	 0.874	 0.683	 0.937	 0.163	
0.05	 8	 0.875	 0.683	 0.968	 0.144	
0.04	 7	 0.87	 0.585	 0.952	 0.192	
0.03	 4	 0.863	 0.512	 0.968	 0.212	
0.02	 2	 0.853	 0.36	 0.984	 0.26	
















cg17501210	 9.501	 chr6	 RPS6KA2	 -0.08	 2.71E-22	 1.22E-16	
cg05487424	 6.148	 chr2	 RPIA	 0.00	 6.44E-05	 1	
cg03956353	 5.496	 chr1	 EPS8L3	 0.01	 0.002766	 1	
cg03538833	 5.211	 chr3	 LOC152225	 0.01	 0.001368	 1	
cg22881435	 4.375	 chr8	 RAB11FIP1	 0.02	 1.09E-11	 4.89E-06	
cg24319178	 4.156	 chr6	 NA	 0.00	 0.098107	 1	
cg25105536	 3.863	 chr6	 KLHL32	 0.00	 0.00234	 1	
cg03546163	 3.376	 chr6	 FKBP5	 -0.06	 3.93E-15	 1.76E-09	
cg07641807	 2.992	 chr13	 NA	 -0.02	 8.87E-07	 0.397195	
cg17147182	 2.875	 chr2	 NA	 0.00	 0.0024	 1	
cg04691264	 2.737	 chr10	 PTCHD3P1	 0.02	 3.76E-06	 1	
cg14153654	 2.496	 chr1	 TNFRSF9	 0.01	 0.065064	 1	
cg15591678	 2.331	 chr10	 ZNF365	 0.01	 0.000651	 1	
cg12054453	 2.194	 chr17	 VMP1	 -0.07	 3.98E-17	 1.78E-11	
cg17078686	 2.078	 chr2	 POU3F3	 0.01	 0.000924	 1	
cg12357606	 1.572	 chr4	 CORIN	 0.01	 0.00067	 1	
cg19628456	 1.481	 chr6	 HSPA1L	 0.00	 0.052486	 1	
cg25114611	 1.334	 chr6	 NA	 -0.04	 1.10E-18	 4.93E-13	
cg02297838	 1.330	 chr13	 NA	 -0.02	 3.04E-11	 1.36E-05	
cg21383151	 1.293	 chr10	 TBC1D12	 0.01	 0.000129	 1	
cg04138502	 1.036	 chr3	 ADCY5	 0.01	 8.90E-07	 0.398548	
cg16166062	 0.883	 chr10	 NA	 -0.01	 0.006794	 1	
cg07392460	 0.802	 chr2	 NA	 0.00	 0.001946	 1	
cg27389562	 0.778	 chr19	 CEACAM8	 -0.01	 0.008141	 1	
cg04666911	 0.716	 chr11	 LSP1	 0.02	 4.84E-08	 0.02169	
cg03254161	 0.698	 chr17	 DNAH17	 0.01	 0.16172	 1	
cg15877906	 0.662	 chr12	 ATF1	 0.00	 0.712024	 1	
cg01487195	 0.604	 chr10	 BMPR1A	 0.00	 0.061407	 1	
cg15025240	 0.544	 chr2	 M1AP	 -0.03	 5.59E-07	 0.250392	
cg25591573	 0.543	 chr19	 ZNF442	 0.01	 0.000588	 1	
cg14118946	 0.519	 chr9	 NA	 0.01	 0.009499	 1	
cg24430034	 0.474	 chr13	 NA	 0.02	 7.09E-13	 3.18E-07	
cg00382138	 0.437	 chr4	 CFI	 -0.03	 2.45E-11	 1.10E-05	
cg13807509	 0.271	 chr11	 FOSL1	 0.00	 0.015506	 1	
cg01395047	 0.238	 chr3	 TLR9	 0.01	 0.000136	 1	
cg09479241	 0.182	 chr17	 TLCD1	 -0.02	 0.000251	 1	
cg03526905	 0.126	 chr17	 NA	 0.00	 0.134838	 1	
cg25676074	 0.068	 chr8	 NCOA2	 0.01	 0.000218	 1	
cg15118665	 0.068	 chr8	 NA	 0.01	 0.00675	 1	
cg03524147	 0.065	 chr10	 NA	 -0.01	 0.04408	 1	
cg15168577	 0.055	 chr5	 NA	 -0.01	 0.292116	 1	


















0.2	 84	 0.722	 0.462	 0.862	 0.288	
0.15	 66	 0.733	 0.462	 0.862	 0.288	
0.1	 50	 0.772	 0.333	 0.877	 0.327	
0.06	 27	 0.794	 0.385	 0.923	 0.279	
0.05	 23	 0.803	 0.385	 0.938	 0.269	
0.04	 20	 0.808	 0.41	 0.91	 0.269	
0.03	 12	 0.81	 0.385	 0.938	 0.269	
0.02	 3	 0.806	 0.359	 0.969	 0.26	


















ProbeID	 Chromosome	 GeneSymbol	 logFC	 P.Value	 adj.P.Val	
10.08	 cg25114611	 chr6	 NA	 -0.04	 1.10E-18	 4.93E-13	
1.43	 cg08423142	 chr15	 MYO1E	 -0.02	 7.69E-11	 3.45E-05	
0.85	 cg07398517	 chr3	 NA	 -0.04	 6.14E-16	 2.75E-10	
0.79	 cg22881435	 chr8	 RAB11FIP1	 0.02	 1.09E-11	 4.89E-06	
0.73	 cg19821297	 chr19	 NA	 -0.06	 3.66E-17	 1.64E-11	
0.70	 cg03013636	 chr16	 NA	 0.01	 0.070511	 1	
0.45	 cg17501210	 chr6	 RPS6KA2	 -0.08	 2.71E-22	 1.22E-16	
0.20	 cg04304450	 chr22	 BIK	 0.03	 1.88E-08	 0.008412	
0.05	 cg17515347	 chr1	 AIM2	 -0.05	 1.10E-11	 4.92E-06	
0.04	 cg07035454	 chr8	 OXR1	 0.01	 0.00809	 1	
0.02	 cg13772414	 chr2	 EPHA4	 0.02	 5.14E-07	 0.230221	















0.2	 95	 0.649	 0.667	 0.583	 0.383	
0.15	 80	 0.659	 0.667	 0.5	 0.433	
0.1	 60	 0.667	 0.667	 0.5	 0.433	
0.05	 37	 0.712	 0.792	 0.5	 0.383	
0.03	 25	 0.716	 0.875	 0.389	 0.417	
0.02	 21	 0.714	 0.917	 0.194	 0.517	
0.01	 19	 0.719	 1	 0.111	 0.533	























3.94	 cg04879696	 chr16	 SPG7	 0.006	 7.66E-06	 1	
2.07	 cg07390924	 chr1	 PLEKHN1	 0.007	 4.36E-04	 1	
1.71	 cg13492133	 chr1	 SMG7	 -0.010	 2.50E-04	 1	
1.49	 cg10502206	 chr2	 ZEB2	 0.023	 1.08E-06	 0.49	
1.46	 cg03776464	 chr2	 EPHA4	 -0.004	 2.07E-04	 1	
0.78	 cg17964532	 chr6	 CDKN1A	 -0.008	 9.16E-05	 1	
0.52	 cg21911019	 chr4	 GPR78	 0.030	 8.37E-05	 1	
0.35	 cg19683494	 chr5	 NA	 -0.065	 5.94E-07	 0.27	
0.35	 cg07080946	 chr16	 LUC7L	 -0.008	 2.30E-03	 1	
0.30	 cg10904715	 chr13	 NA	 0.004	 3.56E-05	 1	
0.16	 cg05304729	 chr1	 MNDA	 -0.064	 3.44E-07	 0.15	
0.16	 cg20569772	 chr2	 NA	 -0.011	 1.63E-03	 1	
0.06	 cg15409712	 chr4	 NFKB1	 -0.017	 5.72E-03	 1	
0.06	 cg12547959	 chr5	 TRIO	 -0.026	 1.32E-03	 1	
0.01	 cg18181703	 chr17	 SOCS3	 -0.042	 2.59E-05	 1	
0.00	 cg13847437	 chr9	 NA	 0.005	 4.87E-03	 1	
0.00	 cg13708869	 chr17	 CDC6	 -0.006	 2.48E-03	 1	
0.00	 cg04792065	 chr15	 TTBK2	 -0.006	 4.85E-04	 1	





























1	 A5	 2	 CD14	 HC	 10	
2	 C6	 3	 CD14	 CD	 10	
3	 A3	 4	 CD8	 CD	 5	
4	 C10	 7	 CD14	 CD	 10	
5	 B5	 8	 CD14	 CD	 5	
6	 B6	 9	 CD4	 CD	 5	
7	 A12	 10	 CD14	 CD	 7	
8	 D5	 14	 CD14	 HC	 10	
9	 B9	 18	 CD14	 HC	 10	
10	 B10	 19	 CD14	 HC	 7	
11	 D6	 20	 CD8	 CD	 10	





1	 A2	 3	 CD8	 HC	 10	
2	 A6	 5	 CD4	 HC	 7	
3	 A8	 6	 CD14	 CD	 7	
4	 A10	 8	 CD8	 HC	 10	
5	 D3	 11	 CD8	 HC	 7	
6	 D4	 13	 CD14	 CD	 10	
7	 B7	 14	 CD14	 CD	 10	
8	 B8	 16	 CD4	 CD	 7	
9	 B11	 20	 CD14	 HC	 5	
10	 B12	 21	 CD14	 CD	 5	





C5	 2	 CD4	 HC	
C7	 4	 CD4	 CD	
C9	 6	 CD4	 HC	
C12	 8	 CD4	 CD	
A11	 9	 CD8	 CD	
D2	 10	 CD4	 CD	
B1	 11	 CD4	 HC	
B2	 13	 CD4	 HC	
A1	 14	 CD8	 CD	
A4	 16	 CD14	 HC	
A7	 18	 CD4	 CD	
C3	 25	 CD4	 HC	
	
Pool	6:	Low	(CD8:	CDx3,HCx3)	
C8	 5	 CD8	 HC	
A9	 7	 CD8	 CD	
D1	 9	 CD14	 HC	
B3	 14	 CD8	 CD	
B4	 16	 CD8	 HC	
C11	 19	 CD4	 HC	
D7	 21	 CD8	 HC	
D8	 22	 CD4	 CD	
D10	 23	 CD8	 CD	
D11	 25	 CD4	 HC	




















8903	 MicroRNA	(CD4)	 50.9	 3054	 3.054	 8.1	
8903	 MicroRNA	(CD8)	 24	 1440	 1.44	 8	
8903	 MicroRNA	(monocy	 266	 15960	 15.96	 NA	
8908	 MicroRNA	(CD4)	 23.5	 1410	 1.41	 8.8	
8908	 MicroRNA	(CD8)	 27.8	 1668	 1.668	 9.1	
8908	 MicroRNA	(monocy	 203.6	 12216	 12.21
6	
8	
8911	 MicroRNA	(CD4)	 49.5	 2970	 2.97	 9.1	
8911	 MicroRNA	(CD8)	 15.1	 906	 0.906	 9.5	
8911	 MicroRNA	(monocy	 90.5	 5430	 5.43	 8.7	
8915	 MicroRNA	(CD4)	 62.7	 3762	 3.762	 8.2	
8915	 MicroRNA	(CD8)	 62.8	 3768	 3.768	 9.2	
8915	 MicroRNA	(monocy	 135.2	 8112	 8.112	 9.2	
8926	 MicroRNA	(CD4)	 60.1	 3606	 3.606	 8.2	
8926	 MicroRNA	(CD8)	 95.8	 5748	 5.748	
	8926	 MicroRNA	(monocy	 90.8	 5448	 5.448	 8.9	
8927	 MicroRNA	(CD4)	 37.7	 2262	 2.262	 NA	
8927	 MicroRNA	(CD8)	 38.8	 2328	 2.328	 8.7	
8927	 MicroRNA	(monocy	 37.9	 2274	 2.274	 8.8	
8929	 MicroRNA	(CD4)	 45.5	 2730	 2.73	 8.1	
8929	 MicroRNA	(CD8)	 11.4	 684	 0.684	 8.8	
8929	 MicroRNA	(monocy	 87.8	 5268	 5.268	 8.9	
8940	 MicroRNA	(CD4)	 39.7	 2382	 2.382	 9.4	
8940	 MicroRNA	(CD8)	 29.8	 1788	 1.788	 9.2	
8940	 MicroRNA	(monocy	 82.3	 4938	 4.938	 8.7	
8954	 MicroRNA	(CD4)	 33.6	 2016	 2.016	 9.4	
8954	 MicroRNA	(CD8)	 50	 3000	 3	 8.5	
8954	 MicroRNA	(monocy	 258.5	 15510	 15.51	 9	
8983	 MicroRNA	(CD4)	 33.8	 2028	 2.028	 8.7	
8983	 MicroRNA	(CD8)	 66.3	 3978	 3.978	 9.4	
8983	 MicroRNA	(monocy	 142.7	 8562	 8.562	 8.6	
8994	 MicroRNA	(CD4)	 64.7	 3882	 3.882	 8.3	
8994	 MicroRNA	(CD8)	 53.4	 3204	 3.204	 8.6	
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8994	 MicroRNA	(monocy	 217.8	 13068	 13.06
8	
9.3	
9003	 MicroRNA	(CD4)	 141.2	 8472	 8.472	 8.5	
9003	 MicroRNA	(CD8)	 28.2	 1692	 1.692	 9.3	
9003	 MicroRNA	(monocy	 232.6	 13956	 13.95
6	
9.4	
9039	 MicroRNA	(CD4)	 35.2	 2112	 2.112	 8.9	
9039	 MicroRNA	(CD8)	 25	 1500	 1.5	 9.7	
9039	 MicroRNA	(monocy	 78.1	 4686	 4.686	 8.6	
9049	 MicroRNA	(CD4)	 47.5	 2850	 2.85	 8.9	
9049	 MicroRNA	(CD8)	 43.2	 2592	 2.592	 9.1	
9049	 MicroRNA	(monocy	 112.5	 6750	 6.75	 8.9	
9050	 MicroRNA	(CD4)	 82.4	 4944	 4.944	 8.6	
9050	 MicroRNA	(CD8)	 76.5	 4590	 4.59	 9	
9050	 MicroRNA	(monocy	 94.7	 5682	 5.682	 9.5	
9054	 MicroRNA	(CD4)	 81.3	 4878	 4.878	 7.9	
9054	 MicroRNA	(CD8)	 58.1	 3486	 3.486	 8.6	






































Small	cell	lung	cancer	 BCL2,	CCNE1,	E2F3,	PIK3R1,	AKT3,	CCND1	 6	 8.78	 hsa05222	




VEGF	signaling	pathway	 MAP2K1,	PIK3R1,	VEGFA,	AKT3,	PPP3CB	 5	 7.32	 hsa04370	
Chronic	myeloid	leukemia	 E2F3,	MAP2K1,	PIK3R1,	AKT3,	CCND1	 5	 6.53	 hsa05220	




Apoptosis	 BCL2,	IRAK2,	PIK3R1,	AKT3,	PPP3CB	 5	 5.85	 hsa04210	










Renal	cell	carcinoma	 MAP2K1,	PIK3R1,	VEGFA,	AKT3	 4	 4.24	 hsa05211	
Axon	guidance	 EFNB2,	SEMA6D,	EPHA7,	DCC,	PPP3CB	 5	 3.11	 hsa04360	
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TGF-beta	signaling	pathway	 SMURF1,	ACVR2B,	SMURF2,	BMPR1A	 4	 2.83	 hsa04350	
Hedgehog	signaling	pathway	 WNT3A,	BTRC,	IHH	 3	 2.78	 hsa04340	
B	cell	receptor	signaling	pathway	 PIK3R1,	AKT3,	PPP3CB	 3	 2.43	 hsa04662	
Thyroid	cancer	 MAP2K1,	CCND1	 2	 2.32	 hsa05216	
Fc	epsilon	RI	signaling	pathway	 MAP2K1,	PIK3R1,	AKT3	 3	 1.65	 hsa04664	
Neurodegenerative	Diseases	 BCL2,	FBXW7	 2	 1.5	 hsa01510	
Thiamine	metabolism	 ENSG00000107902	 1	 1.28	 hsa00730	
ErbB	signaling	pathway	 MAP2K1,	PIK3R1,	AKT3	 3	 1.22	 hsa04012	
Insulin	signaling	pathway	 MAP2K1,	PIK3R1,	AKT3,	EIF4E	 4	 1.2	 hsa04910	
T	cell	receptor	signaling	pathway	 PIK3R1,	AKT3,	PPP3CB	 3	 1.16	 hsa04660	
Taurine	and	hypotaurine	
metabolism	
BAAT	 1	 1.12	 hsa00430	
Valine,	leucine	and	isoleucine	
biosynthesis	
PDHA1	 1	 0.99	 hsa00290	
Protein	export	 SRPR	 1	 0.99	 hsa03060	
Toll-like	receptor	signaling	
pathway	
MAP2K1,	PIK3R1,	AKT3	 3	 0.88	 hsa04620	
Reductive	carboxylate	cycle	(CO2	
fixation)	
SUCLA2	 1	 0.88	 hsa00720	
Prion	disease	 BCL2	 1	 0.7	 hsa05060	
Long-term	potentiation	 MAP2K1,	PPP3CB	 2	 0.57	 hsa04720	
Natural	killer	cell	mediated	
cytotoxicity	
MAP2K1,	PIK3R1,	PPP3CB	 3	 0.51	 hsa04650	
Riboflavin	metabolism	 ENSG00000107902	 1	 0.5	 hsa00740	
Glycolysis	/	Gluconeogenesis	 PDHA1	 1	 0.43	 hsa00010	
PPAR	signaling	pathway	 ACSL4	 1	 0.43	 hsa03320	
MAPK	signaling	pathway	 MAP2K1,	FGF7,	FGF2,	AKT3,	PPP3CB	 5	 0.41	 hsa04010	
Adipocytokine	signaling	pathway	 ACSL4,	AKT3	 2	 0.41	 hsa04920	
Glycan	structures	-	biosynthesis	2	 PIGA	 1	 0.4	 hsa01031	





OCRL,	PIK3R1	 2	 0.39	 hsa04070	
Adherens	junction	 IGF1R	 1	 0.37	 hsa04520	
Heparan	sulfate	biosynthesis	 HS6ST2	 1	 0.36	 hsa00534	
Glycosylphosphatidylinositol(GPI
)-anchor	
PIGA	 1	 0.36	 hsa00563	
Amyotrophic	lateral	sclerosis	
(ALS)	
BCL2	 1	 0.36	 hsa05030	
Tight	junction	 ASH1L,	PARD6B,	AKT3	 3	 0.34	 hsa04530	
Arachidonic	acid	metabolism	 MAML1	 1	 0.33	 hsa00590	
Long-term	depression	 IGF1R,	MAP2K1	 2	 0.33	 hsa04730	
Basal	cell	carcinoma	 WNT3A	 1	 0.32	 hsa05217	
Polyunsaturated	fatty	acid	
biosynthesis	
BAAT	 1	 0.28	 hsa01040	
Regulation	of	actin	cytoskeleton	 MAP2K1,	PIK3R1,	FGF7,	FGF2	 4	 0.23	 hsa04810	
Cell	adhesion	molecules	(CAMs)	 CNTNAP1	 1	 0.23	 hsa04514	
Inositol	phosphate	metabolism	 OCRL	 1	 0.23	 hsa00562	
ECM-receptor	interaction	 HSPG2	 1	 0.23	 hsa04512	
Fatty	acid	metabolism	 ACSL4	 1	 0.2	 hsa00071	
Pyrimidine	metabolism	 CMPK	 1	 0.19	 hsa00240	
Butanoate	metabolism	 PDHA1	 1	 0.18	 hsa00650	
Glycan	structures	-	biosynthesis	1	 HS6ST2,	MGAT4A	 2	 0.18	 hsa01030	
Oxidative	phosphorylation	 ENSG00000107902	 1	 0.16	 hsa00190	
Pyruvate	metabolism	 PDHA1	 1	 0.15	 hsa00620	
N-Glycan	biosynthesis	 MGAT4A	 1	 0.13	 hsa00510	
Fructose	and	mannose	
metabolism	
ENSG00000107902	 1	 0.13	 hsa00051	
Dorso-ventral	axis	formation	 MAP2K1	 1	 0.13	 hsa04320	
Notch	signaling	pathway	 NUMB	 1	 0.12	 hsa04330	
Neuroactive	ligand-receptor	
interaction	





VEGFA,	GHR,	ACVR2B,	BMPR1A	 4	 0.11	 hsa04060	
Sphingolipid	metabolism	 FVT1	 1	 0.1	 hsa00600	
Type	II	diabetes	mellitus	 PIK3R1	 1	 0.1	 hsa04930	
Citrate	cycle	(TCA	cycle)	 SUCLA2	 1	 0.09	 hsa00020	
Aminosugars	metabolism	 ENSG00000107902	 1	 0.09	 hsa00530	
Leukocyte	transendothelial	
migration	
PIK3R1	 1	 0.09	 hsa04670	
Gap	junction	 MAP2K1	 1	 0.06	 hsa04540	
GnRH	signaling	pathway	 MAP2K1	 1	 0.05	 hsa04912	
SNARE	interactions	in	vesicular	
transport	
BNIP1	 1	 0.05	 hsa04130	
Bile	acid	biosynthesis	 BAAT	 1	 0.05	 hsa00120	
Calcium	signaling	pathway	 PTGFR,	HTR4,	PPP3CB	 3	 0.03	 hsa04020	
Propanoate	metabolism	 SUCLA2	 1	 0.02	 hsa00640	
Melanogenesis	 WNT3A,	MAP2K1	 2	 0.01	 hsa04916	
Alanine	and	aspartate	
metabolism	
PDHA1	 1	 0	 hsa00252	
Table	87	-DIANA	miRPAth	pathways	of	miR-503-5p	
	
